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RPM), 11 μl 10X Agilent blocking reagent, and water to a final volume of 110 μl was prepared 
and 100 μl was added each sub-array.  Each sub-array was hybridized at 44oC overnight, washed 
as per the manufacturer’s wash protocol, and scanned using an Agilent microarray scanner. 
 
Cell viability assay 
Cells were infected in triplicate in 96-well or 24-well plates with retroviruses of individual 
shRNAs as described above, and the media was replaced 24 h after infection.  On days 2, 6, or 9 
post-infection, cell viability was measured using CellTiter-Glo reagent (Promega) per 
manufacturer’s instruction on a Wallac Victor2 plate reader (Perkin Elmer). 
 
Transfection of siRNAs 
Cells were transfected in triplicates using Lipofectamine RNAiMAX reagents (InVitrogen) per 
manufacturer’s instructions. The final concentration of siRNAs in the transfection was 50 nM (in 
the case of PLK1 siRNA SMARTpool, which is a mixture of 4 siRNAs, 50 nM total siRNA) The 
media was changed after 24 h, and cell viability was assessed 4 days post-transfection as 
described above.  
 
Additional reagents 
The following primary and secondary antibodies were used for immunoblotting with the 
indicated dilutions: rabbit anti-Rbx1 and mouse anti-PRPS2 (1:500, Abcam), rabbit anti-MYPT1 
(PPP1R12A gene product, 1:500, Upstate), mouse anti-tubulin and rabbit anti-GAPDH (1:2000, 
Sigma), mouse anti MDM2 (1:500, Santa Cruz), rabbit anti-BUB1 (1:500, Bethyl), mouse anti-
p53 DO-1 and mouse anti-p21 (1:500, Calbiochem), goat anti-rabbit-HRP (1:5000, Jackson 
ImmunoResearch), and goat anti-mouse-HRP (1:5000, Jackson ImmunoResearch). Positive and 
negative siRNA controls, including siLUC, siTOX, siGLO duplexes and a PLK1 SMARTpool, 
were purchased from Dharmacon.  Sequences for all shRNAs and siGENOME siRNA duplexes 
(Dharmacon) tested in the validation experiments are given in Table S2. 
 

SUPPLEMENTAL TEXT 
 
Development of half-hairpin barcode method 
When designing the original barcode strategy for our version 1 shRNA libraries using the U6 
promoter and standard short hairpins of 25 bp stem and 6 base loop, we considered using the 
sequence of the hairpin itself as a probe. The problem of probe self-annealing due to the hairpin 
structure led us to introduce a separate 60-mer barcode sequence into each construct (3). One 
limitation of this strategy, however, is that it requires extensive sequencing of each new library 
to generate barcode information and linkage to shRNA sequence. Our second generation library 
design, which places a 21 bp stem and 19 base loop shRNA in the mir30 miRNA backbone, 
allowed us to revisit the idea of employing the shRNA sequences as barcodes for dropout screens 
using our new, higher-penetrance vectors (2, 12). We designed PCR primers that anneal to the 
19-base loop and the 3’-constant region of the mir30-based shRNA (Fig. 1B). These primers 
yield a PCR amplicon of 190 bp containing only the 3’-half of the shRNA which we termed a 
half-hairpin (HH). Using HH barcodes for microarray hybridization entirely eliminated the 
problem of probe self-annealing (Fig. 1C), therefore enabling us to carry out pool-based dropout 
screens. 
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To assess the efficacy of HH probes, a plasmid DNA pool containing 12,852 unique 
shRNA hairpins was packaged as retrovirus and infected into HCT116 human colon cancer cells. 
Two days after infection, genomic DNA was extracted from the infected cells. To test the 
reproducibility of the PCR, genomic DNA from a single sample was used as a template in two 
independent PCR reactions. The two PCR products were labeled with Cy3 or Cy5 dyes and 
competitively hybridized on a custom microarray containing HH probes for all 12,852 shRNAs. 
Most probes are 24 nt in length, however, probes with lower melting temperatures (Tm) were 
extended using sequence in the mir30 backbone to obtain a more uniform Tm. The Cy5 and Cy3 
signal intensities had a correlation coefficient (R) for the pool reaching 0.973 (Fig. S1A) 
indicating the PCR and labeling reactions were highly reproducible. In addition, less than 3% of 
the probes exhibited a Cy3/Cy5 ratio greater than 2-fold in either direction, further supporting 
the reproducibility of the PCR and labeling reactions. Furthermore, we found independent 
triplicate infections of the library pools gave highly reproducible hybridization (Fig. S1B). 

Since full-hairpin sequences have been used as barcodes in previous studies (8, 9), we 
compared the utility of HH barcodes with full-hairpin barcodes. When the full-hairpin amplicons 
were hybridized to a microarray containing the corresponding HH probes, they yielded very low 
signals, with less than 0.8% of the probes reaching >2-fold above background (Fig. 1C, bottom). 
In comparison, the HH amplicons yielded much stronger hybridization signal in the same 
experiment (Fig. 1C top and S1B). 

We tested the specificity of HH hybridization by examining cross-hybridization of HH 
amplicons. We divided our test pool of 12,852 plasmid shRNAs into three sub-pools 1.1, 1.2 and 
1.3 of approximately equal size (~4,200 shRNAs each). Probes derived from sub-pool 1.1, 
containing 4,223 shRNAs, were hybridized to a microarray containing 12,852 HH probes against 
the entire pool (Fig. S1C). Of the probes corresponding to shRNAs present in sub-pool 1.1, 
72.2% gave a signal >2-fold above background while sub-pool 1.3 probes on the microarray, for 
which no corresponding DNA was present in the PCR reaction, only 0.5% gave a signal >2-fold 
above background. Similar results were observed when the other sub-pools were employed as 
probes. Thus, hybridization of HH probes is highly specific and cross-hybridization occurs 
infrequently. We also found through reconstitution mixing experiments of sub-pools that the HH 
microarrays faithfully reproduced the relative abundance of the different pools (Fig. S1D and 
S1E), although the ratios were compressed for probes of low signal strength. 
 
Screen for anti-proliferative genes in cancer and normal cell lines 
Each screen was carried out in independent triplicates. Cells were infected with the retroviral 
shRNA pool at an average representation of 1000 per shRNA and an MOI of 1-2. Initial 
reference samples were collected 48–72 hours post-infection. The remaining cells were 
puromycin-selected and propagated for several weeks with an average shRNA representation of 
≥1000 maintained at each passage. After ~16 population doublings (PDs) of DLD-1 and 
HCT116 cells, ~11 PDs of HCC1954 cells and ~10 PDs of HMECs, cells were collected again as 
the end samples. For each replica, HH barcodes were PCR-amplified from genomic DNAs and 
probes were prepared from the initial and end samples and labeled with Cy5 and Cy3 dyes, 
respectively. The labeled PCR products were competitively hybridized to a microarray 
containing the corresponding probe sequences. Most probes (87.2% for DLD-1, 82.5% for 
HCT116, 84.0% for HCC1954 and 85.9% for HMECs) consistently yielded signal intensities >2-
fold above the mean background signals of negative control probes. When we used 4 standard 
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deviations above the background median as the cutoff criterion, 75-80% of probes still 
consistently made the cutoff.  
 
Large-scale anti-proliferative screen in mouse ES cells 
To test if our screening strategy can be scaled to extremely complex libraries, we chose the most 
complex library pool we had available which was a mouse library consisting of 42,590 shRNAs 
against 22,996 mouse genes. This library was screened for genes that impaired the viability of 
mouse embryonic stem (ES) cells. We carried out the screen in independent triplicates similar to 
the protocol described above, and collected the initial samples at day 2 post infection and the end 
samples after 14 days of further cell passage. 

From the microarray, 31,416 (73.8%) of the total 42,590 shRNAs consistently showed 
hybridization signals >2-fold above background in all 3 replicas in both the initial and the end 
samples, indicating that the complexity of this very large library was well maintained throughout 
the screen. More importantly, correlations between the replicate experiments at each time point 
were very high (0.95 ± 0.02 for day 2 and 0.93 ± 0.01 for day 16 samples), confirming the 
reliability and effectiveness of the screen. Within the 31,416 shRNAs, we measured their log2 
Cy3/Cy5 ratios (Fig. S3A) and identified 1116 shRNAs against 1077 genes with a consistent 
decrease in abundance of >2-fold by SAM with 5% FDR. Examples of candidate shRNAs are 
shown in Fig. S3B. A large fraction of these ES cell proliferation genes belong to the categories 
of metabolic enzymes and signal transduction pathway components involved in essential cellular 
functions (Fig. S3C). Thus, our screening methodology can be applied to very complex libraries 
with highly reproducible results. 

 
Statistical analyses 
We analyzed the microarray datasets using a custom statistical package that is based on the 
LIMMA method (13) for the analysis of 2-color cDNA microarrays. To identify shRNAs that 
negatively impacted cell viability, we applied intensity-dependent loess normalization to obtain 
normalized log2 Cy3/Cy5 ratios for the probes within each replica. This ratio represents the 
changes in an shRNA’s relative abundance between the initial and end samples, with a negative 
ratio indicating depletion and a positive ratio enrichment over time. We next removed probes 
with a mean signal <2-fold background from the analysis. We lastly applied the method of 
significance analysis for microarrays (SAM) (S5) to identify shRNAs that are consistently 
depleted across the triplicates. A false-discovery rate (FDR) of 20% as well as Cy3/Cy5 ratio 2-
fold cutoff was applied to the dataset for each cell line to identify shRNAs which reduce cell 
viability in the screen. Interaction network analysis was carried out using Ingenuity Pathway 
Analysis software (Ingenuity Systems). p values for genes scoring in interaction modules were 
calculated using a hypergeometric distribution. All p values in Figures 3 and 4 were generated 
using a one-tailed t-test assuming unequal variance. Hierarchical clustering analysis and heatmap 
generation was conducted using R. 
 
SUPPLEMENTAL FIGURE LEGENDS 
 
Figure. S1. Quality assessment of the half-hairpin hybridization methodology. 
A.  Genomic DNA from library-infected HCT116 cells was independently amplified by PCR 
twice to recover the HHs. The two PCR products were labeled with Cy3 and Cy5 dyes, 
respectively, and hybridized competitively to a HH microarray. The raw Cy3 and Cy5 signals 
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were plotted for each probe. Probes with normalized log2 ratios >1 or <−1 are colored green and 
red, respectively.  

B. Cy5 signal intensities of microarray spots for HH PCR products for 3 separate pools of 
infected cells.  Negative control probes are in gray, experimental HH probes are in black. Probes 
were ranked based on their mean signal intensity and error bars represent standard deviations 
across triplicates. The red line indicates the cutoff at 2-fold above the mean signal of background 
probes.  

C. HH PCR products from sub-pool 1.1 plasmids (4,223 shRNAs) were hybridized to a 
microarray containing probes to sub-pools 1.1, 1.2 and 1.3 (12,852 probes).  The percentage of 
probes in the indicated range of signal intensity for sub-pools 1.1 (specific hybridization) and 
sub-pool 1.3 (cross-hybridization) are shown.   

D. Genomic DNA from cells infected with three sub-pools (1.1, 1.2 and 1.3) of shRNA were 
mixed at different ratios (1:3:8 or 1:1:1) and equal amounts of total DNA were PCR amplified, 
labeled separately with Cy3 and Cy5, respectively, and hybridized to a single microarray 
containing HH probes against all 3 sub-pools.  A scatter plot is displayed with each sub-pool in a 
different color to illustrate the separation of signals. The input DNA ratio for each sub-pool is 
indicated. 

E. Quantification of data in D, with probes in each sub-pool binned by signal intensity and 
plotted for mean log2 Cy3/Cy5 ratio. Error bars indicate standard deviations. 

 

Figure S2. Verification of protein knockdown by shRNAs and siRNAs. 
A. Western blots of RBX1 protein knockdown in the 4 human cell lines by RBX1 shRNAs (4 
days post-infection) as indicated in Fig. 3C. Protein levels were quantified by first normalizing to 
loading control (tubulin) and then calculated as a percentage of negative control shRNA (FF, a 
hairpin targeting firefly luciferase). 

B. Western blots of PPP1R12A protein knockdown in DLD-1 and HCC1954 cells by PPP1R12A 
shRNAs (4 days post-infection) and siRNAs (3 days post-transfection) as indicated in Fig. 4B 
(Luc, siRNA duplex targeting luciferase). 

C. Western blots of PRPS2 protein knockdown in DLD-1 and HCC1954 cells by PRPS2 
shRNAs (4 days post-infection) as indicated in Fig. 4C. 

D. Top, Western blots of MDM2 protein knockdown in HCC1954 cells and HMECs by MDM2 
shRNAs (4 days post-infection) as indicated in Fig. 4E. Bottom, MDM2 and p21 induction in 
response to nutlin-3 (2 days post treatment) as indicated in Fig. 4F. 

E. Western blots of BUB1 protein knockdown in HCC1954 cells and HMECs by BUB1 shRNAs 
and siRNAs as indicated in Fig. 4H. 

 

Figure S3. A large-scale pool-based shRNA screen in mouse ES cells. 
A. Mean log2 Cy3/Cy5 ratios for all informative probes in the screen. 

B. Representative candidate shRNAs that reduce ES cell viability. For each shRNA, the 
normalized log2 ratio is given. Multiple entries for the same gene name indicate multiple 
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independent shRNAs have scored in the screen for that gene. Error bars represent standard 
deviation across triplicates.   

C. Functional classification (based on GO category) of the identified candidate proliferation 
genes for ES cells by either biological processes (left) or molecular functions (right). 

 
SUPPLEMENTAL TABLES  
 
Table S1. Sequence information of shRNAs used in the screen. 
Table S2. shRNA and siRNA sequences used in validation experiments. 
Table S3. shRNAs that reduce the viability of DLD-1 cells. 
Table S4. shRNAs that reduce the viability of HCC1954 cells. 
Table S5. shRNAs that reduce the viability of HCT116 cells. 
Table S6. shRNAs that reduce the viability of HMEC cells.  
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Table S1. Sequence information of shRNAs used in the screen.

v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_100116 NM_172070 ZINC FINGER PROTEIN 650 ZNF650 TTAAAGTTCTACTATTAGACCA
v2HS_100117 NM_172070 ZINC FINGER PROTEIN 650 ZNF650 AATTCATCCAACTGAAATGGCA
v2HS_100118 NM_172070 ZINC FINGER PROTEIN 650 ZNF650 TTTGAATATGTACTGCTCTGCT
v2HS_100120 NM_172070 ZINC FINGER PROTEIN 650 ZNF650 TTAAAGTTCTAGTTTAGCAGCA
v2HS_100181 NM_152422 PROTEIN TYROSINE PHOSPHATASE 

DOMAIN CONTAINING 1
PTPDC1 ATTGTAGAAGTAAATGCCAGCC

v2HS_100361 AL832580 RING FINGER PROTEIN 180 RNF180 TTTGGATTAGGCAGCTTATCCA
v2HS_100365 AL832580 RING FINGER PROTEIN 180 RNF180 TAAGCCTCTGATTAATGCTGCC
v2HS_100366 NM_178532 RING FINGER PROTEIN 180 RNF180 TTAGATTCTTCAATTTGCTCCT
v2HS_100419 NM_080863 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 16
ASB16 ATTCTCATGGAGGACACCAGGT

v2HS_100584 NM_006822 RAB40B, MEMBER RAS ONCOGENE 
FAMILY

RAB40B TTAATCCATCGATCAATGCCGT

v2HS_100587 U05227 RAB40B, MEMBER RAS ONCOGENE 
FAMILY

RAB40B TAGAAATTCGAAGTCCGACGGG

v2HS_100764 XM_034172 #N/A #N/A ATGATGAATGAAGTAGGCAGCT
v2HS_100765 XM_034172 #N/A #N/A ATGTCTGGAAAGATAAACTGCT
v2HS_100766 XM_034172 #N/A #N/A TTCTTGAAGAGCTTCAGGTGGT
v2HS_100805 XM_040819 #N/A #N/A ATGTCTCGGCACATGCTCTGCA
v2HS_100809 XM_040819 #N/A #N/A AATGAAATTCATGGTCTCTGCA
v2HS_100810 XM_040819 #N/A #N/A TTTCCTTAACCTGTTGGCAGCA
v2HS_100835 XM_041314 #N/A #N/A TTTCATTATTTGTACTTCTCGG
v2HS_100836 XM_041314 #N/A #N/A ATAAAGTTTGATTATGTGAGGG
v2HS_100839 XM_041314 #N/A #N/A TAAAGCTGACAGGTGTTCTGGG
v2HS_100859 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 1
MAP3K1 ATATGGTGAGAAGCCATCTGGT

v2HS_100860 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 1

MAP3K1 TTTCTTCTACACTCTTCTGCCC

v2HS_100862 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 1

MAP3K1 AATAATGATGATATCTTCTCCA

v2HS_100863 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 1

MAP3K1 TTTCATGGAGATACGAAAGGCC

v2HS_100864 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 1

MAP3K1 ATATCAAAGCAAGATGATTGGA

v2HS_100945 XM_055866 LEMUR TYROSINE KINASE 3 LMTK3 TAATCAGCAGAAACGGCAGCGT
v2HS_100980 NM_178841 RING FINGER PROTEIN 166 RNF166 TTTGTTGCAGCCTCGACAGGGC
v2HS_100982 NM_178841 RING FINGER PROTEIN 166 RNF166 ATGGCTTTGAAGAGACGGCGGC
v2HS_100984 NM_178841 RING FINGER PROTEIN 166 RNF166 AAGAATGTTGACGTGTTGCCCG
v2HS_101028 XM_062966 #N/A #N/A AATGATGTTCAGGTGATTCGGG
v2HS_101029 XM_062966 #N/A #N/A ATGCAGTAGGATGTTCTGCGGC
v2HS_101065 BC040890 HIG1 DOMAIN FAMILY, MEMBER 2B 

PSEUDOGENE
HIGD2BP TTCATATTCCTCATAGATTCCC

v2HS_101542 XM_086509 #N/A #N/A TTTCTATGGAACAAAGCAGCCG
v2HS_101543 XM_086509 #N/A #N/A ATCAAGATAAAGGCTGGCAGCT
v2HS_101560 XM_086530 #N/A #N/A TAAAGGGAAGAATTAGAGCCGT
v2HS_101561 XM_086530 #N/A #N/A ATAAAGGGAAGAATTAGAGCCG
v2HS_101621 XM_086625 #N/A #N/A TAACCCAAGAATTATATTCGGA
v2HS_101652 AL833595 KIAA1841 PROTEIN KIAA1841 AATATAGACAATATTTCCACGT
v2HS_101679 NM_182521 ZINC FINGER, SWIM-TYPE CONTAINING 

2
ZSWIM2 AATGTGGAACAGTTACAAACGT

v2HS_101681 XM_087101 #N/A #N/A TAACTTGTCCATCAATAGGGCA
v2HS_101682 XM_087101 #N/A #N/A ATAACTTGTCCATCAATAGGGC
v2HS_101683 XM_087101 #N/A #N/A ATTCTTATGAACAATAGGAGGA
v2HS_101732 XM_087137 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 1C
PPP1R1C TATCTAAAGTGCTTCAGGAGGT

v2HS_101745 XM_087154 #N/A #N/A ATTACTGTAGAACTTTCCAGGT
v2HS_101747 XM_087154 #N/A #N/A TTAGCATTGGAGCTCACTCGGC
v2HS_101748 XM_087154 #N/A #N/A AATTTGAACCACAGTCCTTGCA
v2HS_101750 XM_087154 #N/A #N/A TTTCAAATGCAAACTCTTTGCA
v2HS_101877 XM_094437 #N/A #N/A TTCTCGAAGGGCGTCAGCTGGC
v2HS_101878 XM_094437 #N/A #N/A TTCATGCATGTGCTTCACGGCA
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v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_101880 XM_094437 #N/A #N/A TTCATGATGCAGTCGATTCCGT
v2HS_102066 XM_114099 #N/A #N/A TTGATGGATTGGAGGGAGCCGG
v2HS_102068 XM_114099 #N/A #N/A TTCTTTCTTAATAATTCTCCCA
v2HS_102069 XM_114099 #N/A #N/A TTATCTTGGCAATAAGACTCCA
v2HS_102071 XM_114099 #N/A #N/A TAAGGAGATATTCTTACTTGGT
v2HS_102224 AB051520 KIAA1733 PROTEIN PHACTR1 TATTTCTGGAAGGCCCATAGGT
v2HS_102250 NM_015255 UBIQUITIN PROTEIN LIGASE E3 

COMPONENT N-RECOGNIN 2
UBR2 TTATGGTAGTAATAAATCTGGT

v2HS_102251 XM_166449 #N/A #N/A AATACCTTTGCCAACAATGGGC
v2HS_102254 NM_015255 UBIQUITIN PROTEIN LIGASE E3 

COMPONENT N-RECOGNIN 2
UBR2 ATAAATGTTGCCAGTCAATGCC

v2HS_102256 XM_166450 #N/A #N/A ATTGTCAATGCCCTCAATAGGT
v2HS_102259 XM_166450 #N/A #N/A ATTCTCCAGGACCCTGTCTGGG
v2HS_102267 XM_166453 #N/A #N/A TTCTCCCTGGTCAGCAGGTCCA
v2HS_102271 XM_166453 #N/A #N/A TACAATCTGGAAGTTAGAAGGG
v2HS_102272 XM_166453 #N/A #N/A TTCTTAGGTGGCTTCCCGAGGG
v2HS_102316 XM_166516 #N/A #N/A TATTTGCAGGAGAAGTAGTCCG
v2HS_102317 XM_166516 #N/A #N/A TTTGTTAAAGTGCTTCAGTCGC
v2HS_102318 XM_166516 #N/A #N/A ATTATTGATGATACTGTAAGGC
v2HS_102319 NM_004080 DIACYLGLYCEROL KINASE, BETA 90KDA DGKB TATTAAATCTATCTGTACTCCA

v2HS_102320 XM_166516 #N/A #N/A TTTGCATTGGCAGAGACTTGCT
v2HS_102339 XM_166526 #N/A #N/A ATATCTGACAAACAAGAGTGGT
v2HS_102340 XM_166526 #N/A #N/A TTTCTCCATCAAGCTGTTCCGG
v2HS_102341 AK022759 UBIQUITIN SPECIFIC PEPTIDASE 42 USP42 TATGTAGCAGAAGTAATGGCCA
v2HS_102342 XM_166526 #N/A #N/A TTATGTAGCAGAAGTAATGGCC
v2HS_102343 XM_166526 #N/A #N/A TTTATGTAGCAGAAGTAATGGC
v2HS_102524 XM_167020 #N/A #N/A ATTCTAAAGCATAGTTAATGCT
v2HS_102526 NM_173559 HYPOTHETICAL PROTEIN FLJ25791 FLJ25791 TATATAGCAGTGCAGATCTCCT
v2HS_102781 XM_167231 #N/A #N/A TTTAGCTTTGGACTACACAGCG
v2HS_102791 XM_167249 #N/A #N/A ATTTACTTGGCTTTCACAAGCA
v2HS_102793 XM_167249 #N/A #N/A TTATAAACGATAAAGTCCTCCT
v2HS_102794 XM_167249 #N/A #N/A TATCCTCTTTATTTGAACCGCC
v2HS_103001 NM_207343 HYPOTHETICAL PROTEIN DKFZP547C195 DKFZP547C195 ATAGCCTTTAATATCTCCTGGT

v2HS_103004 NM_207343 HYPOTHETICAL PROTEIN DKFZP547C195 DKFZP547C195 ATTGGGAAAGACAAGGAGCGGG

v2HS_103715 BC015381 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 AACTGTGAGGAAAGCATGTGGC

v2HS_103716 BC015381 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 ATGTGTTGATTATTTAGGACGA

v2HS_103795 XM_209367 #N/A #N/A ATGAGGTCCCATAATTGTGGCT
v2HS_103796 XM_209367 #N/A #N/A TATGGTCTGTCATGAGGTCCCA
v2HS_103800 XM_209367 #N/A #N/A TTTAGAAAGTGTTAAAGCAGGC
v2HS_103897 XM_290919 #N/A #N/A TTTCTTCTGGACAGGAGCAGGG
v2HS_103971 NM_015565 ZINC FINGER PROTEIN 294 ZNF294 TTTCATCAACTGTGGAATGCGC
v2HS_103974 NM_015565 ZINC FINGER PROTEIN 294 ZNF294 TTAGTTCTCTCTGTTGACAGCC
v2HS_104281 XM_291622 #N/A #N/A AATACTGTGCTCTTAATGGGCC
v2HS_104466 AB030077 FIBROBLAST GROWTH FACTOR 

RECEPTOR 2 (BACTERIA-EXPRESSED 
KINASE, KERATINOCYTE GROWTH 
FACTOR RECEPTOR, CRANIOFACIAL 
DYSOSTOSIS 1, CROUZON SYNDROME, 
PFEIFFER SYNDROME, JACKSON-WEISS 
SYNDROME)

FGFR2 ATCTCGATGAGCCGGCTGCGCC

v2HS_104514 NM_004420 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 AAGCAGGAGGAGAAGGTGGCGA
v2HS_104516 NM_004420 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 TTCATGATGTAGGCGATGGCGA
v2HS_105590 XM_298821 #N/A #N/A TTGTCATTGCTCCTGAGGAGCT
v2HS_105591 XM_298821 #N/A #N/A TTTCTTTGTCATTGCTCCTGAG
v2HS_1089 NM_014216 INOSITOL 1,3,4-TRIPHOSPHATE 5/6 

KINASE
ITPK1 GTTGAAGAAGATGGACTCACGG

v2HS_1090 NM_014216 INOSITOL 1,3,4-TRIPHOSPHATE 5/6 
KINASE

ITPK1 ATTCTGGACCACGCAGGGTGGC
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v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_110969 AB002310 HECT, UBA AND WWE DOMAIN 

CONTAINING 1
HUWE1 AACTTGAAGTAGCTGAGGTGGT

v2HS_110972 AB002310 HECT, UBA AND WWE DOMAIN 
CONTAINING 1

HUWE1 ATAGCCAACAGTAGCATGTGGC

v2HS_110975 AB002320 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 1

HECW1 AATTTCCAGCACGTCAGTGGGC

v2HS_110977 AB002320 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 1

HECW1 TTTCTGTAGAAATTGCGGAGCT

v2HS_110988 AB002353 KIAA0355 KIAA0355 TTTGGATGGAATAATTTGTGCT
v2HS_110990 AB002353 KIAA0355 KIAA0355 TTATCCATATAGCTGCTCACCA
v2HS_111010 AB033040 RING FINGER PROTEIN 150 RNF150 TTGGCTCAGGAATCATTATGGC
v2HS_111011 AB033040 RING FINGER PROTEIN 150 RNF150 ATACAAACTGATCATAGCAGGA
v2HS_111014 AB033040 RING FINGER PROTEIN 150 RNF150 TTATCCTTCTAATTCCACTGGA
v2HS_111038 BX647818 DUAL SPECIFICITY PHOSPHATASE 19 DUSP19 TTACTTATACAGTAGGTCAGGA
v2HS_111135 AF176701 LEUCINE RICH REPEAT CONTAINING 29 LRRC29 TTCTGATCTGACAGAGGCAGGA

v2HS_111140 AF176701 LEUCINE RICH REPEAT CONTAINING 29 LRRC29 TTTAATCTTAGGATTTACAGCA

v2HS_111143 AF176705 F-BOX PROTEIN 10 FBXO10 TTATGTATACACCGCACTGCGT
v2HS_111144 AF176705 F-BOX PROTEIN 10 FBXO10 ATTATGTATACACCGCACTGCG
v2HS_111145 AF176705 F-BOX PROTEIN 10 FBXO10 TTGTGGTAAATGTTGTTGCCGG
v2HS_111147 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 TTCTGCAACCATATCTGCAGGC
v2HS_111148 AF176706 F-BOX ONLY PROTEIN 11 FBXO11 TTCTTCTGCAACCATATCTGCA
v2HS_111151 NM_025133 F-BOX ONLY PROTEIN 11 FBXO11 TTTAGAACCACTTCATCTGGCA
v2HS_111154 AF176707 F-BOX AND WD-40 DOMAIN PROTEIN 8 FBXW8 ATTGATTGCCAATTCGTAAGGC

v2HS_111179 AF227198 CDC2-RELATED KINASE, 
ARGININE/SERINE-RICH

CRKRS ATAATCTTGGCCATAAGAAGCT

v2HS_111181 AF227198 CDC2-RELATED KINASE, 
ARGININE/SERINE-RICH

CRKRS ATATACTTGGCCATAGGTTCCT

v2HS_111182 AF227198 CDC2-RELATED KINASE, 
ARGININE/SERINE-RICH

CRKRS TATATTCTGCATGTCAGCTGGT

v2HS_111215 AF424702 DUAL SPECIFICITY PHOSPHATASE 22 DUSP22 TATTCTTCCTTCAGCCACTGCC
v2HS_111263 AK001628 F-BOX PROTEIN 28 FBXO28 TATAGTCAATATTGTAGAGGCT
v2HS_111265 AK001628 F-BOX PROTEIN 28 FBXO28 TTACTTTAAATAACTGAAGCCC
v2HS_111266 AK001628 F-BOX PROTEIN 28 FBXO28 TTTATACAGGTGTTAAGCTCCC
v2HS_111268 NM_018218 UBIQUITIN SPECIFIC PEPTIDASE 40 USP40 AATATATACATGGTAATGGCCT
v2HS_111269 NM_018218 UBIQUITIN SPECIFIC PEPTIDASE 40 USP40 TAATATATACATGGTAATGGCC
v2HS_111270 AK001647 UBIQUITIN SPECIFIC PEPTIDASE 40 USP40 ATTGAGCTTCCATTTCTGAGCC
v2HS_111271 AK001647 UBIQUITIN SPECIFIC PEPTIDASE 40 USP40 ATATTCCCTGAGTGGCTGCCGG
v2HS_111273 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-

LIKE 2
UBE1L2 TTTAGCTTCTGAATTAAGTGCA

v2HS_111274 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE 2

UBE1L2 TTGCTTGTGATCATAGCCACGT

v2HS_111298 NM_177967 PHOSPHOGLYCERATE DEHYDROGENASE 
LIKE 1

PHGDHL1 AACTGAGAGAACATCAGCTGCC

v2HS_111299 NM_177967 PHOSPHOGLYCERATE DEHYDROGENASE 
LIKE 1

PHGDHL1 TTCCAATTGATCATTCCTCCCT

v2HS_111301 AK054563 PHOSPHOGLYCERATE DEHYDROGENASE 
LIKE 1

PHGDHL1 TTACAGTAAGAGGGTTACAGCA

v2HS_111302 AK054563 PHOSPHOGLYCERATE DEHYDROGENASE 
LIKE 1

PHGDHL1 TTTGCAGAACATAACAGTTGCA

v2HS_111321 AK054732 RING FINGER PROTEIN 168 RNF168 ATTATCGTCCACAGTTCCACGT
v2HS_111323 NM_152617 RING FINGER PROTEIN 168 RNF168 TTTACTGAGCAGACGAACTGGC
v2HS_111324 AK054732 RING FINGER PROTEIN 168 RNF168 ATATCTGTGGAGAAAGTGTCGG
v2HS_111325 NM_152617 RING FINGER PROTEIN 168 RNF168 TTAAGACACATAACTCTTTCCC
v2HS_111345 AL133602 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 17
FBXL17 ATAATAGAGGTGTCAGAAAGCT

v2HS_111346 AL133602 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 17

FBXL17 ATCCAGTTCAGTGATATGACGT

v2HS_111347 AL133602 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 17

FBXL17 AAGTCTTGCCAGAGTATCCCGG
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v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_111350 AL133602 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 17
FBXL17 ATTCCAGTATCACAACACAGGT

v2HS_111370 BC010437 PHOSPHATASE, ORPHAN 2 PHOSPHO2 TTTCTACATCATGAGCAGTCCA
v2HS_111371 BC010437 PHOSPHATASE, ORPHAN 2 PHOSPHO2 ATTATAGAGGCATTCAATTCGA
v2HS_111372 BC010437 PHOSPHATASE, ORPHAN 2 PHOSPHO2 TTTATGCATGGGATTCAAGGCA
v2HS_111373 BC010437 PHOSPHATASE, ORPHAN 2 PHOSPHO2 TAAAGGATGCCAGTAATAGCCT
v2HS_111388 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 

CONTAINING 1
RFFL ATTCTCTGAAGATTATTGTGCT

v2HS_111390 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 
CONTAINING 1

RFFL TAATCAAAGTAATGGAAGAGGG

v2HS_111417 D87684 UBX DOMAIN CONTAINING 2 UBXD2 ATTAATCTCCAGATGGCAAGGA
v2HS_111418 D87684 UBX DOMAIN CONTAINING 2 UBXD2 ATAAATTCTCATCTGAGTGGCT
v2HS_111421 D87684 UBX DOMAIN CONTAINING 2 UBXD2 TTTAAATGAGATGCTTGCTGGA
v2HS_111422 D87684 UBX DOMAIN CONTAINING 2 UBXD2 AATTATTAGTAGGGTCACACCT
v2HS_111452 L11329 DUAL SPECIFICITY PHOSPHATASE 2 DUSP2 TAGGGCAAGATCTCCACAGGGC
v2HS_111492 NM_000572 INTERLEUKIN 10 IL10 TATTTGTAGCAGTTAGGAAGCC
v2HS_111493 NM_000572 INTERLEUKIN 10 IL10 TTTCAAGAATGAAGTGGTTGGG
v2HS_111501 NM_000575 INTERLEUKIN 1, ALPHA IL1A TTTCTTCCTCTGAGTCATTGGC
v2HS_111502 NM_000575 INTERLEUKIN 1, ALPHA IL1A TTTGAGATTCTTAGAATCACGG
v2HS_111503 NM_000575 INTERLEUKIN 1, ALPHA IL1A TTATATGATTACAGGTCTCCCA
v2HS_111505 NM_000575 INTERLEUKIN 1, ALPHA IL1A ATTGAAACAAGAATGCCCAGGT
v2HS_111510 NM_000576 INTERLEUKIN 1, BETA IL1B TTCTTAGAACCAAATGTGGCCG
v2HS_111534 NM_000582 SECRETED PHOSPHOPROTEIN 1 

(OSTEOPONTIN, BONE SIALOPROTEIN I, 
EARLY T-LYMPHOCYTE ACTIVATION 1)

SPP1 TTAATTGACCTCAGAAGATGCA

v2HS_111543 NM_000584 INTERLEUKIN 8 IL8 ATTTGCTTGAAGTTTCACTGGC
v2HS_111544 NM_000584 INTERLEUKIN 8 IL8 ATTCCTGAAATTAAAGTTCGGA
v2HS_111546 NM_000584 INTERLEUKIN 8 IL8 TAGTTCTAACTCATTATTCCGT
v2HS_111547 NM_000584 INTERLEUKIN 8 IL8 AATTACTAATATTGACTGTGGA
v2HS_111567 NM_000588 INTERLEUKIN 3 (COLONY-STIMULATING 

FACTOR, MULTIPLE)
IL3 TTTAAGAATGCTCTCAATTGCT

v2HS_111568 NM_000588 INTERLEUKIN 3 (COLONY-STIMULATING 
FACTOR, MULTIPLE)

IL3 TATGGATTGGATGTCGCGTGGG

v2HS_111571 NM_000588 INTERLEUKIN 3 (COLONY-STIMULATING 
FACTOR, MULTIPLE)

IL3 TTAACAATTCATCTGATGCCGC

v2HS_111575 NM_172348 INTERLEUKIN 4 IL4 AATCGGATCAGCTGCTTGTGCC
v2HS_111580 NM_000590 INTERLEUKIN 9 IL9 ATCAGTGGGTATCTTGTTTGCA
v2HS_111583 NM_000590 INTERLEUKIN 9 IL9 ATTTCATCTTCATATCTTGCCT
v2HS_111601 NM_000593 TRANSPORTER 1, ATP-BINDING 

CASSETTE, SUB-FAMILY B (MDR/TAP)
TAP1 TAAATATCAAGAACCTACAGGG

v2HS_111606 NM_000594 TUMOR NECROSIS FACTOR (TNF 
SUPERFAMILY, MEMBER 2)

TNF TTGTTGCTTAAAGTTCTAAGCT

v2HS_111607 NM_000594 TUMOR NECROSIS FACTOR (TNF 
SUPERFAMILY, MEMBER 2)

TNF TAAATAGAGGGAGCTGGCTCCA

v2HS_111611 NM_000595 LYMPHOTOXIN ALPHA (TNF 
SUPERFAMILY, MEMBER 1)

LTA ATTCCTTCTTTGAAAGCTCCGG

v2HS_111616 NM_000596 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 1

IGFBP1 ATTTCTTCTCCTGATGTCTCCT

v2HS_111617 NM_000596 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 1

IGFBP1 TTCTTGTTGCAGTTTGGCAGGT

v2HS_111618 NM_000596 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 1

IGFBP1 TACAGTGAATAAATAAACAGCT

v2HS_111629 NM_000598 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 3

IGFBP3 TTCTCGATAAAGCCTGTGCGCA

v2HS_111639 NM_000600 INTERLEUKIN 6 (INTERFERON, BETA 2) IL6 TATTGCATCTAGATTCTTTGCC

v2HS_111640 NM_000600 INTERLEUKIN 6 (INTERFERON, BETA 2) IL6 ATGAGATGAGTTGTCATGTCCT

v2HS_111643 NM_000600 INTERLEUKIN 6 (INTERFERON, BETA 2) IL6 ATTAACAACAACAATCTGAGGT

v2HS_111645 NM_000602 SERPIN PEPTIDASE INHIBITOR, CLADE E 
(NEXIN, PLASMINOGEN ACTIVATOR 
INHIBITOR TYPE 1), MEMBER 1

SERPINE1 ATGAACATGCTGAGGGTGTCCC
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v2HS_111648 NM_000602 SERPIN PEPTIDASE INHIBITOR, CLADE E 

(NEXIN, PLASMINOGEN ACTIVATOR 
INHIBITOR TYPE 1), MEMBER 1

SERPINE1 AAGGAGGATGAAATTGTATGGT

v2HS_111668 NM_000608 OROSOMUCOID 2 ORM2 AACCACTTGCCAGTGATCCGGT
v2HS_111671 NM_000608 OROSOMUCOID 2 ORM2 TATAGAAGCACTGGTTCTGGCG
v2HS_111672 NM_000608 OROSOMUCOID 2 ORM2 TTATAGAAGCACTGGTTCTGGC
v2HS_111680 NM_000610 CD44 ANTIGEN (INDIAN BLOOD GROUP) CD44 TTATATTCAAATCGATCTGCGC

v2HS_111682 NM_000610 CD44 ANTIGEN (INDIAN BLOOD GROUP) CD44 AATATGTGTCATACTGGGAGGT

v2HS_111684 NM_000610 CD44 ANTIGEN (INDIAN BLOOD GROUP) CD44 TAATGGTGTAGGTGTTACACCC

v2HS_111728 NM_000618 INSULIN-LIKE GROWTH FACTOR 1 
(SOMATOMEDIN C)

IGF1 TATCCTGTATAATTGATATGCT

v2HS_111730 NM_000618 INSULIN-LIKE GROWTH FACTOR 1 
(SOMATOMEDIN C)

IGF1 TTTATAATCCAGTTGGAGAGGA

v2HS_111731 NM_000618 INSULIN-LIKE GROWTH FACTOR 1 
(SOMATOMEDIN C)

IGF1 TATAGTAATCAACTGACTTCCA

v2HS_111733 NM_000618 INSULIN-LIKE GROWTH FACTOR 1 
(SOMATOMEDIN C)

IGF1 TTCTGGTTTCAAAGTAGCAGGG

v2HS_111806 NM_000633 B-CELL CLL/LYMPHOMA 2 BCL2 ATGAATATACACAATCAGGGCT
v2HS_111807 NM_000633 B-CELL CLL/LYMPHOMA 2 BCL2 ATTCCATCAATGTTTCAAGGCT
v2HS_111808 NM_000633 B-CELL CLL/LYMPHOMA 2 BCL2 TAAACAATTCTGTTGACGTGGA
v2HS_111810 NM_000633 B-CELL CLL/LYMPHOMA 2 BCL2 TTGTCACACAAGGTTCTTCGCA
v2HS_111811 NM_000633 B-CELL CLL/LYMPHOMA 2 BCL2 ATATTTCATGATTGTCCAAGGT
v2HS_111844 NM_000639 FAS LIGAND (TNF SUPERFAMILY, 

MEMBER 6)
FASLG TTGGAATATACAAAGTACAGCC

v2HS_111846 NM_000639 FAS LIGAND (TNF SUPERFAMILY, 
MEMBER 6)

FASLG TTTAGAAGTGAAGATGCTGCCA

v2HS_111855 NM_000641 INTERLEUKIN 11 IL11 ATAAGATCTGGCTTTGGAAGGA
v2HS_111856 NM_000641 INTERLEUKIN 11 IL11 TATAAATAAGGCACAGATGCCC
v2HS_111858 NM_000641 INTERLEUKIN 11 IL11 TAAATAATATATGTTCCTGCCC
v2HS_112102 NM_000700 ANNEXIN A1 ANXA1 TATCTTCATCAGTTCCAAGGCC
v2HS_112419 NM_000758 COLONY STIMULATING FACTOR 2 

(GRANULOCYTE-MACROPHAGE)
CSF2 TTCACATGCTCCCAGGGCTGCG

v2HS_112423 NM_000758 COLONY STIMULATING FACTOR 2 
(GRANULOCYTE-MACROPHAGE)

CSF2 ATTCCCATTCTTCTGCCATGCC

v2HS_112441 NM_000761 CYTOCHROME P450, FAMILY 1, 
SUBFAMILY A, POLYPEPTIDE 2

CYP1A2 TTCAATTGATGGAGAAGCGCCG

v2HS_112501 NM_000784 CYTOCHROME P450, FAMILY 27, 
SUBFAMILY A, POLYPEPTIDE 1

CYP27A1 TAACTGGTGCAGTTGCAGGGCA

v2HS_112505 NM_000784 CYTOCHROME P450, FAMILY 27, 
SUBFAMILY A, POLYPEPTIDE 1

CYP27A1 TTCTGGATCAGCCTTGCGAGGA

v2HS_112519 NM_000788 DEOXYCYTIDINE KINASE DCK TAAATATTCAAGAGGAATGCCT
v2HS_112520 NM_000788 DEOXYCYTIDINE KINASE DCK TTCAGTGTCCTATGCAGGAGCC
v2HS_112523 NM_000788 DEOXYCYTIDINE KINASE DCK ATTAATGGATGCTTTCTAGCCT
v2HS_112524 NM_000788 DEOXYCYTIDINE KINASE DCK ATCATCTTTGAATAAGAAACCA
v2HS_112528 NM_152831 ANGIOTENSIN I CONVERTING ENZYME 

(PEPTIDYL-DIPEPTIDASE A) 1
ACE ATCTACATAGCCATTGAGCCGG

v2HS_112530 NM_152831 ANGIOTENSIN I CONVERTING ENZYME 
(PEPTIDYL-DIPEPTIDASE A) 1

ACE TTGAAGTAGCTCAACATGGCCG

v2HS_112591 NM_001201 BONE MORPHOGENETIC PROTEIN 3 
(OSTEOGENIC)

BMP3 TACCAAGATATAAGGCTCTGGA

v2HS_112592 NM_001201 BONE MORPHOGENETIC PROTEIN 3 
(OSTEOGENIC)

BMP3 TTTCTGGCTCAGAAATGGCGGC

v2HS_112595 NM_001201 BONE MORPHOGENETIC PROTEIN 3 
(OSTEOGENIC)

BMP3 TTCACTCCAGCCAATATCTGCA

v2HS_112597 NM_001203 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IB

BMPR1B TATCATCGTGAAACAATATCCG

v2HS_112598 NM_001203 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IB

BMPR1B TAACCCAATGCTGTATCGAGGT

v2HS_112599 BC069803 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IB

BMPR1B TAAGTCTCTCAGGGATTCTCCA

v2HS_112601 BC069803 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IB

BMPR1B TAACTTCAGCATTGATTTAGCG
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v2HS_112602 NM_001203 BONE MORPHOGENETIC PROTEIN 

RECEPTOR, TYPE IB
BMPR1B TTTCTGTTCAAGCTCTCGTCCA

v2HS_112604 NM_001204 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE II (SERINE/THREONINE 
KINASE)

BMPR2 ATATTCCATGCGTCCATCTGCA

v2HS_112605 NM_001204 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE II (SERINE/THREONINE 
KINASE)

BMPR2 TAACAGAATGAGCAAGACGGCA

v2HS_112606 NM_001204 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE II (SERINE/THREONINE 
KINASE)

BMPR2 TAATTCTGTGTGAAGATAAGCC

v2HS_112624 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 TTGTTTGGGCAGAGCTTCGGCC
v2HS_112625 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 TTCCATCCACAGATTGTTTGGG
v2HS_112626 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 TTGATTCCCAGGCTTCTTCGGC
v2HS_112633 NM_001211 BUB1 BUDDING UNINHIBITED BY 

BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B TATTCAAATGCCCGTTTCTGCT

v2HS_112634 NM_001211 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B TTACATGGTGTCATAACTGGCT

v2HS_112635 NM_001211 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B TTAGTTGTCTCCTTTGTAGGCA

v2HS_112638 NM_001211 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B AATTCTGCAGAGTTTCTTGGCG

v2HS_112691 NM_001220 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II BETA

CAMK2B TTGTTGACGGCCTCGATGAGCT

v2HS_112694 NM_001221 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II 
DELTA

CAMK2D TATGGCTAAGCCAAAGTCTGCC

v2HS_112695 NM_001221 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II 
DELTA

CAMK2D ATAGAGAATGACACCACATGCC

v2HS_112696 NM_001221 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II 
DELTA

CAMK2D TTTATTGATGAGGTCTTTGGCT

v2HS_112697 NM_001221 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II 
DELTA

CAMK2D TTTCTTCAACAAACTCTTGGCT

v2HS_112707 NM_032983 CASPASE 2, APOPTOSIS-RELATED 
CYSTEINE PEPTIDASE (NEURAL 
PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
2)

CASP2 CAAATGCAAGGCAATGTTGGCT

v2HS_112710 NM_001224 CASPASE 2, APOPTOSIS-RELATED 
CYSTEINE PEPTIDASE (NEURAL 
PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
2)

CASP2 AGAAATCACCATTTAATGAGGT

v2HS_112771 NM_001237 CYCLIN A2 CCNA2 TTTGCTTTCCAAGGAGGAACGG
v2HS_112773 NM_001237 CYCLIN A2 CCNA2 TTACATTTAACCTCCATTTCCC
v2HS_112774 NM_001237 CYCLIN A2 CCNA2 TTAGGTTTACATTTAACCTCCA
v2HS_112775 NM_001237 CYCLIN A2 CCNA2 ATACTGTTAGTGATGTCTGGCT
v2HS_112776 NM_001237 CYCLIN A2 CCNA2 TTACAGATTTAGTGTCTCTGGT
v2HS_112784 NM_001239 CYCLIN H CCNH ATAAGGTGGAAATTAAGTTGCT
v2HS_112786 NM_001239 CYCLIN H CCNH ATTCTCCAATATGGGATAGCGG
v2HS_112787 NM_001239 CYCLIN H CCNH ATAACTTTCCATAGTAATTCCA
v2HS_112788 NM_001239 CYCLIN H CCNH ATATCTAGTAACTGTGACAGGC
v2HS_112804 NM_001242 TUMOR NECROSIS FACTOR RECEPTOR 

SUPERFAMILY, MEMBER 7
TNFRSF7 TATTTCCTTCGTTGATGGAGGA

v2HS_112809 NM_001243 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 8

TNFRSF8 TTAAGGTCTGATGCCCAGGGCT

v2HS_112810 NM_001243 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 8

TNFRSF8 TTTGCATACACGTCTGAAGGCC
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v2HS_112869 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 

POMBE)
CDC5L TTTACTTCTGATGGTCTTGGCA

v2HS_112870 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 
POMBE)

CDC5L ATTTCCAGATGGTTCATAAGGG

v2HS_112872 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 
POMBE)

CDC5L TTTAGACACTCTAGCCTCCGGG

v2HS_112873 NM_001254 CDC6 CELL DIVISION CYCLE 6 
HOMOLOG (S. CEREVISIAE)

CDC6 TTTAGCTTTGTTCAATGCCCGA

v2HS_112875 NM_001254 CDC6 CELL DIVISION CYCLE 6 
HOMOLOG (S. CEREVISIAE)

CDC6 AATAGCGTGTACAATACATCCT

v2HS_112878 NM_001254 CDC6 CELL DIVISION CYCLE 6 
HOMOLOG (S. CEREVISIAE)

CDC6 TAAAGCTTTATCTTTCAGAGCA

v2HS_112880 NM_001255 CDC20 CELL DIVISION CYCLE 20 
HOMOLOG (S. CEREVISIAE)

CDC20 TTATCATTACCACCACTGGCCA

v2HS_112883 NM_001255 CDC20 CELL DIVISION CYCLE 20 
HOMOLOG (S. CEREVISIAE)

CDC20 ATTCCAGATGCGAATGTGTCGA

v2HS_112884 NM_001255 CDC20 CELL DIVISION CYCLE 20 
HOMOLOG (S. CEREVISIAE)

CDC20 AATAACTAGCTGGTTCTGTGCA

v2HS_112885 NM_001256 CELL DIVISION CYCLE 27 CDC27 TAATGGACTAAGAGCTGCTGGT
v2HS_112887 NM_001256 CELL DIVISION CYCLE 27 CDC27 ATTTGGATCAACTTGGATAGCT
v2HS_112889 NM_001256 CELL DIVISION CYCLE 27 CDC27 ATTTGCATAGAGGGTTCTTGGG
v2HS_112890 NM_001256 CELL DIVISION CYCLE 27 CDC27 TTTAATCTGGTTATTGGCTCCT
v2HS_112906 NM_001259 CYCLIN-DEPENDENT KINASE 6 CDK6 ATCCTTTATGGTTTCAGTGGGC
v2HS_112907 NM_001259 CYCLIN-DEPENDENT KINASE 6 CDK6 ATTTGTCCGCTGCTGGTCACCA
v2HS_112908 NM_001259 CYCLIN-DEPENDENT KINASE 6 CDK6 TTCAGCTCCGAGGTGTTCTGGC
v2HS_112909 NM_001260 CYCLIN-DEPENDENT KINASE 8 CDK8 TTAAATAATCGGGCAAAGCCCA
v2HS_112910 NM_001260 CYCLIN-DEPENDENT KINASE 8 CDK8 ATTACATTGAATATTCTGTCCA
v2HS_112911 NM_001260 CYCLIN-DEPENDENT KINASE 8 CDK8 ATTAATGTTGAATGTTCAGGCA
v2HS_112915 NM_001261 CYCLIN-DEPENDENT KINASE 9 (CDC2-

RELATED KINASE)
CDK9 TATATACTACCCTTGCAGCGGT

v2HS_112919 NM_001261 CYCLIN-DEPENDENT KINASE 9 (CDC2-
RELATED KINASE)

CDK9 TAGGATTGTGGGTGGGTGAGGG

v2HS_112920 NM_001261 CYCLIN-DEPENDENT KINASE 9 (CDC2-
RELATED KINASE)

CDK9 TTCTAACGGACCAAACTGTGCC

v2HS_112959 NM_001268 REGULATOR OF CHROMOSOME 
CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 2

RCBTB2 ATTAGTAGAGATATGACAGGGC

v2HS_112962 NM_001268 REGULATOR OF CHROMOSOME 
CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 2

RCBTB2 TATAGGTATTCCAGGAAGGCCC

v2HS_112987 NM_001273 CHROMODOMAIN HELICASE DNA 
BINDING PROTEIN 4

CHD4 TTATCCCATAGCGATAGAAGCG

v2HS_112990 NM_001273 CHROMODOMAIN HELICASE DNA 
BINDING PROTEIN 4

CHD4 ATTAGTTCTGTCTTGGAGGGCA

v2HS_112991 BE894536 CHROMODOMAIN HELICASE DNA 
BINDING PROTEIN 4

CHD4 ATAGATAATAACTGTGTCAGCA

v2HS_112994 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK1 ATTGGATATTGCCTTCTCTCCT

v2HS_112996 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK1 TTATACCGAAATACTGTTGCCA

v2HS_112997 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK1 TTTATGCAGCAGAGCTAGAGGA

v2HS_112998 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK1 ATTTGTCTGCATCCAATTTGGT

v2HS_113011 NM_001277 CHOLINE KINASE ALPHA CHKA TTATTACAGGACCTCATCTGCA
v2HS_113012 NM_001277 CHOLINE KINASE ALPHA CHKA TTTCTTTCTGAGCTTGTTCGGA
v2HS_113013 NM_001277 CHOLINE KINASE ALPHA CHKA ATTCTTCAGTATCTAATCGCCG
v2HS_113017 NM_001278 CONSERVED HELIX-LOOP-HELIX 

UBIQUITOUS KINASE
CHUK ATTCTTCAGGAACATCACAGGC

v2HS_113018 NM_001278 CONSERVED HELIX-LOOP-HELIX 
UBIQUITOUS KINASE

CHUK TTAGTAAAGAAAGTATCTGGCT

v2HS_113019 NM_001278 CONSERVED HELIX-LOOP-HELIX 
UBIQUITOUS KINASE

CHUK TTTATGTATTATCTTTCCACCA

v2HS_113020 NM_001278 CONSERVED HELIX-LOOP-HELIX 
UBIQUITOUS KINASE

CHUK TAAACTACAAAGGCTATTTGGT
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v2HS_113021 NM_001278 CONSERVED HELIX-LOOP-HELIX 

UBIQUITOUS KINASE
CHUK TAAACTTCTGGAAGCAAATGGC

v2HS_113022 NM_001278 CONSERVED HELIX-LOOP-HELIX 
UBIQUITOUS KINASE

CHUK ATAATCTTCTGCTTACAGCCCA

v2HS_113090 NM_001291 CDC-LIKE KINASE 2 CLK2 ATTCTTAATGATCTTCAGGGCA
v2HS_113093 NM_001291 CDC-LIKE KINASE 2 CLK2 TATACTCCACACATCACAAGGC
v2HS_113094 NM_001291 CDC-LIKE KINASE 2 CLK2 ATTCACAGGTATATAGAGAGCC
v2HS_113103 NM_001293 CHLORIDE CHANNEL, NUCLEOTIDE-

SENSITIVE, 1A
CLDND1 TTCTCTCCTACACTTAGGAGCA

v2HS_113105 NM_001293 CHLORIDE CHANNEL, NUCLEOTIDE-
SENSITIVE, 1A

CLDND1 AATAGTAAACTACAAATACCCT

v2HS_113168 NM_001305 CLAUDIN 4 CLDN4 TACACCTTGCACTGCATCTGGC
v2HS_113171 NM_001305 CLAUDIN 4 CLDN4 AAGGCCTACCCGGAACAGAGGA
v2HS_113198 NM_001311 CYSTEINE-RICH PROTEIN 1 

(INTESTINAL)
CRIP1 ATTTCTCGCACTTCAGGCAGGG

v2HS_113205 NM_001312 CYSTEINE-RICH PROTEIN 2 CRIP2 ATTCCATAGCAGGGCTTGTGGC
v2HS_113207 NM_001312 CYSTEINE-RICH PROTEIN 2 CRIP2 TAACACTGGCAGGTGGGTGGGC
v2HS_113208 NM_001312 CYSTEINE-RICH PROTEIN 2 CRIP2 ATAAATAACACTGGCAGGTGGG
v2HS_113215 NM_001315 MITOGEN-ACTIVATED PROTEIN KINASE 

14
MAPK14 TTTCATATGTTTAAGTAACCGC

v2HS_113216 NM_001315 MITOGEN-ACTIVATED PROTEIN KINASE 
14

MAPK14 TTTAGACCTCGGAGAATTTGGT

v2HS_113217 NM_001315 MITOGEN-ACTIVATED PROTEIN KINASE 
14

MAPK14 ATGTATATACTTTAGACCTCGG

v2HS_113218 NM_001315 MITOGEN-ACTIVATED PROTEIN KINASE 
14

MAPK14 ATTCACAGCTAGATTACTAGGT

v2HS_113219 NM_001315 MITOGEN-ACTIVATED PROTEIN KINASE 
14

MAPK14 TTCATCATCTGTGTGCCGAGCC

v2HS_113220 NM_001315 MITOGEN-ACTIVATED PROTEIN KINASE 
14

MAPK14 TTCTTCCAGTCAACAGCTCGGC

v2HS_113224 NM_001316 CSE1 CHROMOSOME SEGREGATION 1-
LIKE (YEAST)

CSE1L AATGAATGTGCTGTACGGAGGA

v2HS_113234 NM_001319 CASEIN KINASE 1, GAMMA 2 CSNK1G2 ATTTGTATAGAGATTCTTTCCT
v2HS_113235 NM_001319 CASEIN KINASE 1, GAMMA 2 CSNK1G2 TTGAGCGTGAAGGTCCGGTCGC
v2HS_113242 NM_001320 CASEIN KINASE 2, BETA POLYPEPTIDE CSNK2B AACCAGTGCCGAAGTAGGCGCC
v2HS_113243 NM_001320 CASEIN KINASE 2, BETA POLYPEPTIDE CSNK2B TTGAAACCGTAGAGCCTGGGCA
v2HS_113312 NM_001334 CATHEPSIN O CTSO TTATTCCATAGAAGGCGGTGGA
v2HS_113325 NM_001336 CATHEPSIN Z CTSZ ATGTACAGTGCTCCTCGATGGC
v2HS_113326 NM_001336 CATHEPSIN Z CTSZ TTCAACTCTCAGGAACACTCGC
v2HS_113327 NM_001336 CATHEPSIN Z CTSZ ATAAGTCTGAACTCTTTCACCT
v2HS_113357 NM_001344 DEFENDER AGAINST CELL DEATH 1 DAD1 AAGTTCATGACAACAAGGTGCA
v2HS_113361 NM_001345 DIACYLGLYCEROL KINASE, ALPHA 80KDA DGKA TAATCGGAGCCCTATCTCAGGA

v2HS_113362 NM_201445 DIACYLGLYCEROL KINASE, ALPHA 80KDA DGKA TAAATCCTTGAGGATCTTTGCC

v2HS_113363 NM_001345 DIACYLGLYCEROL KINASE, ALPHA 80KDA DGKA TATTTCTCTCGCATGATGTGGA

v2HS_113367 NM_001346 DIACYLGLYCEROL KINASE, GAMMA 
90KDA

DGKG TTACAGTAAGTGCAGCACAGGC

v2HS_113368 NM_001346 DIACYLGLYCEROL KINASE, GAMMA 
90KDA

DGKG ATTCACATTTGCGGTGAAACGT

v2HS_113369 NM_001346 DIACYLGLYCEROL KINASE, GAMMA 
90KDA

DGKG ATACTGCATGACAAGTTCGCCC

v2HS_113370 NM_001346 DIACYLGLYCEROL KINASE, GAMMA 
90KDA

DGKG TTAATCGTGCAACATGGCTGCA

v2HS_113379 NM_001348 DEATH-ASSOCIATED PROTEIN KINASE 3 DAPK3 TTAATCCAGGAATGTTCCAGGC

v2HS_113382 NM_001348 DEATH-ASSOCIATED PROTEIN KINASE 3 DAPK3 TTTCTCTTGGCTGCAGAGGGCC

v2HS_113455 NM_001364 DISCS, LARGE HOMOLOG 2, CHAPSYN-
110 (DROSOPHILA)

DLG2 ATAAGAGTGAGTAATATCAGGT

v2HS_113456 NM_001364 DISCS, LARGE HOMOLOG 2, CHAPSYN-
110 (DROSOPHILA)

DLG2 TTTGTGCAGGACTACCTTGCGA

v2HS_113458 NM_001364 DISCS, LARGE HOMOLOG 2, CHAPSYN-
110 (DROSOPHILA)

DLG2 TATTTCCTGCCTTGTAACAGGC
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v2HS_113459 NM_001364 DISCS, LARGE HOMOLOG 2, CHAPSYN-

110 (DROSOPHILA)
DLG2 TAAATTGTCATTGTACTGGCCG

v2HS_113461 NM_001365 DISCS, LARGE HOMOLOG 4 
(DROSOPHILA)

DLG4 TATTTCTGACTCTCTGAGAGGG

v2HS_113462 NM_001365 DISCS, LARGE HOMOLOG 4 
(DROSOPHILA)

DLG4 TTTACAAACAGGATGCTGTCGT

v2HS_113463 NM_001365 DISCS, LARGE HOMOLOG 4 
(DROSOPHILA)

DLG4 TTATCTCCTGGGATGTGCTGGT

v2HS_113506 NM_001379 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 1

DNMT1 TTTAACCATGTCCTTGCAGGCT

v2HS_113507 NM_001379 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 1

DNMT1 TTTGAACTTGGAGTAGGTGCGC

v2HS_113530 U34880 DPH1 HOMOLOG (S. CEREVISIAE) DPH1 TTGCTATATGGGTCATACCGGT
v2HS_113532 U34880 DPH1 HOMOLOG (S. CEREVISIAE) DPH1 TTTCTTCAGTACAGGCAGGGCC
v2HS_113582 NM_001396 DUAL-SPECIFICITY TYROSINE-(Y)-

PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A TTTCTCAGCAAGTCATAGAGGT

v2HS_113583 NM_001396 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A ATATACTGGTATATCCTCTGCC

v2HS_113585 NM_001396 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A ATATGAGCAGGTGGAATACCCA

v2HS_113586 NM_001396 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A TTTGAACTTCAAGTAGTCAGCG

v2HS_113606 NM_001400 ENDOTHELIAL DIFFERENTIATION, 
SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 1

EDG1 TTTCAGCATTGTGATATAGCGC

v2HS_113615 NM_001401 ENDOTHELIAL DIFFERENTIATION, 
LYSOPHOSPHATIDIC ACID G-PROTEIN-
COUPLED RECEPTOR, 2

EDG2 TTTATCCTCCAAGAGAGGACGG

v2HS_113617 NM_001402 EUKARYOTIC TRANSLATION 
ELONGATION FACTOR 1 ALPHA 1

EEF1A1 TTTGATAAAGTCTCTGTGTCCT

v2HS_113620 NM_001402 EUKARYOTIC TRANSLATION 
ELONGATION FACTOR 1 ALPHA 1

EEF1A1 TTTGTAGACATCCTGGAGAGGC

v2HS_113633 NM_001405 EPHRIN-A2 EFNA2 TACAGGGTCTCGTTGGTCGGCC
v2HS_113701 NM_001422 E74-LIKE FACTOR 5 (ETS DOMAIN 

TRANSCRIPTION FACTOR)
ELF5 ATAGATGAGAACTTTGGAGGCT

v2HS_113703 NM_001422 E74-LIKE FACTOR 5 (ETS DOMAIN 
TRANSCRIPTION FACTOR)

ELF5 ATAAAGTTTGATCAAGACACCA

v2HS_113704 NM_001422 E74-LIKE FACTOR 5 (ETS DOMAIN 
TRANSCRIPTION FACTOR)

ELF5 ATTAAGTCCCAGCTTGATGGCT

v2HS_113706 NM_001422 E74-LIKE FACTOR 5 (ETS DOMAIN 
TRANSCRIPTION FACTOR)

ELF5 TAAACGTTTAACATCTGGACCA

v2HS_113710 NM_001423 EPITHELIAL MEMBRANE PROTEIN 1 EMP1 ATTATATAGCACCTTTCACCCA
v2HS_113712 NM_001423 EPITHELIAL MEMBRANE PROTEIN 1 EMP1 ATAATCTATTAACGAAGAAGCC
v2HS_113737 AK090592 #N/A #N/A ATTGTCCCGGAGCTCTAGGGCC
v2HS_113745 NM_001429 E1A BINDING PROTEIN P300 EP300 TTAGACTCTGAAATATCCTCCG
v2HS_113761 NM_001432 EPIREGULIN EREG ATAAGAATCACGGTCAAAGCCA
v2HS_113762 NM_001432 EPIREGULIN EREG ATTTGCTAACAATTCTTGAGCT
v2HS_113764 NM_001432 EPIREGULIN EREG TATGCATTTATGCATTTGTGGT
v2HS_113765 NM_001432 EPIREGULIN EREG TTAACGGTCAGAATATATTGGG
v2HS_113769 NM_001433 ENDOPLASMIC RETICULUM TO NUCLEUS 

SIGNALLING 1
ERN1 ATAACATACCAGATGTCCTGCT

v2HS_113770 NM_001433 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 1

ERN1 ATTTCCCAACATACAGAGTGGG

v2HS_113771 NM_001433 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 1

ERN1 TAATTCCTCAAGTAGTTGAGCT

v2HS_113773 NM_001436 FIBRILLARIN FBL TTCTCTCCATAAACTGATTCCC
v2HS_113821 NM_002005 FELINE SARCOMA ONCOGENE FES AAGAGCTTCCACAGGCTGCGCA
v2HS_113824 NM_002005 FELINE SARCOMA ONCOGENE FES TATGAGCTGGAGCCGCTGAGGA
v2HS_113826 NM_002005 FELINE SARCOMA ONCOGENE FES ATTGTTTCTGCCCGGAAGAGGA
v2HS_113828 NM_002006 FIBROBLAST GROWTH FACTOR 2 

(BASIC)
FGF2 TTGATTAGTGGTACTAAGAGCT
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v2HS_113839 NM_002009 FIBROBLAST GROWTH FACTOR 7 

(KERATINOCYTE GROWTH FACTOR)
FGF7 ATTCTTCATCTCTTGGGTCCCT

v2HS_113842 NM_002009 FIBROBLAST GROWTH FACTOR 7 
(KERATINOCYTE GROWTH FACTOR)

FGF7 ATAACTCCATAGACAAAGAGCA

v2HS_113844 NM_002009 FIBROBLAST GROWTH FACTOR 7 
(KERATINOCYTE GROWTH FACTOR)

FGF7 TTTGTGTACAAATGTAAAGGCT

v2HS_113851 NM_002011 FIBROBLAST GROWTH FACTOR 
RECEPTOR 4

FGFR4 TTAAGCCAGCGGATGGTGGGCG

v2HS_113855 NM_002011 FIBROBLAST GROWTH FACTOR 
RECEPTOR 4

FGFR4 ATAGGGTCCGAAGGTCAGGCGG

v2HS_113857 NM_002012 FRAGILE HISTIDINE TRIAD GENE FHIT TTGAGAAACACTACAGAGGGCT
v2HS_113859 NM_002012 FRAGILE HISTIDINE TRIAD GENE FHIT AAGGTGAGAGAGGTCCCATGGA
v2HS_113873 NM_002014 FK506 BINDING PROTEIN 4, 59KDA FKBP4 TAAAGCTTGCTTGTATTTACCT
v2HS_113874 NM_002014 FK506 BINDING PROTEIN 4, 59KDA FKBP4 TTATACTGTAGTAAAGCTTGCT
v2HS_113886 NM_002017 FRIEND LEUKEMIA VIRUS INTEGRATION 

1
FLI1 TAAGTCAGTGACTTAAACAGCC

v2HS_113893 NM_002019 FMS-RELATED TYROSINE KINASE 1 
(VASCULAR ENDOTHELIAL GROWTH 
FACTOR/VASCULAR PERMEABILITY 
FACTOR RECEPTOR)

FLT1 ATTTGACTGGGCGTGGTGTGCT

v2HS_113894 NM_002019 FMS-RELATED TYROSINE KINASE 1 
(VASCULAR ENDOTHELIAL GROWTH 
FACTOR/VASCULAR PERMEABILITY 
FACTOR RECEPTOR)

FLT1 ATTGAGGACAAGAGTATGGCCT

v2HS_113896 NM_002019 FMS-RELATED TYROSINE KINASE 1 
(VASCULAR ENDOTHELIAL GROWTH 
FACTOR/VASCULAR PERMEABILITY 
FACTOR RECEPTOR)

FLT1 TTAACCATACAACTTCCGGCGA

v2HS_113897 NM_002019 FMS-RELATED TYROSINE KINASE 1 
(VASCULAR ENDOTHELIAL GROWTH 
FACTOR/VASCULAR PERMEABILITY 
FACTOR RECEPTOR)

FLT1 ATAAATATCCCGGGCAAGGCCA

v2HS_113898 NM_002019 FMS-RELATED TYROSINE KINASE 1 
(VASCULAR ENDOTHELIAL GROWTH 
FACTOR/VASCULAR PERMEABILITY 
FACTOR RECEPTOR)

FLT1 ATTTGCTTGAAGCAAATCACCT

v2HS_113935 NM_002026 FIBRONECTIN 1 FN1 TTCCATTGTCATAACAACCGGG
v2HS_113940 NM_002026 FIBRONECTIN 1 FN1 ATCAACAATGCACTGATCTCGA
v2HS_113965 NM_002031 FYN-RELATED KINASE FRK ATATAATAGTTGTTTCTCTGCA
v2HS_113967 NM_002031 FYN-RELATED KINASE FRK ATTTGGATCCATTGAACCTGGT
v2HS_113970 NM_002031 FYN-RELATED KINASE FRK TATTACTACGAATGGCTTCGGG
v2HS_113995 NM_153048 FYN ONCOGENE RELATED TO SRC, FGR, 

YES
FYN TATCCTTACATTGCACACAGCC

v2HS_113996 NM_002037 FYN ONCOGENE RELATED TO SRC, FGR, 
YES

FYN AACTCAGGTCATCTTCTGTCCG

v2HS_113997 NM_002037 FYN ONCOGENE RELATED TO SRC, FGR, 
YES

FYN ATAATGTTTGACATGGTCTCCT

v2HS_114000 NM_002037 FYN ONCOGENE RELATED TO SRC, FGR, 
YES

FYN AATGAGGGCCATGGAAGTTCGT

v2HS_114032 NM_002044 GALACTOKINASE 2 GALK2 TTAGCACTAGTACTGAAGTCCG
v2HS_114033 NM_002044 GALACTOKINASE 2 GALK2 TTTAGCCAGGAGCTTCGCAGCC
v2HS_114035 NM_002044 GALACTOKINASE 2 GALK2 TTTGCTAGAAAGCTGGGCAGCT
v2HS_114133 NM_002065 GLUTAMATE-AMMONIA LIGASE 

(GLUTAMINE SYNTHETASE)
GLUL TTAAGTGGGAACTTGCTGAGGT

v2HS_114134 NM_002065 GLUTAMATE-AMMONIA LIGASE 
(GLUTAMINE SYNTHETASE)

GLUL TACATGTCACTGTTGGAACCCT

v2HS_114230 NM_002082 G PROTEIN-COUPLED RECEPTOR KINASE 
6

GRK6 TTTCTCTAGCTTCTTGCAGGCA

v2HS_114240 NM_002083 GLUTATHIONE PEROXIDASE 2 
(GASTROINTESTINAL)

GPX2 ATATGGCAACTTTAAGGAGGCG

v2HS_114253 NM_002086 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 2

GRB2 TTTCTTCTGCCTTGGCTCTGGG

v2HS_114282 NM_002091 GASTRIN-RELEASING PEPTIDE GRP TTTATTGTGAATGGTAACAGCT
v2HS_114290 NM_002093 GLYCOGEN SYNTHASE KINASE 3 BETA GSK3B ATACGAAACATTGGGTTCTCCT
v2HS_114291 NM_002093 GLYCOGEN SYNTHASE KINASE 3 BETA GSK3B ATTGGTTGTCCTAGTAACAGCT
v2HS_114292 NM_002093 GLYCOGEN SYNTHASE KINASE 3 BETA GSK3B TTTAAATTCTGTGTAGTTTGGG
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v2HS_114293 NM_002093 GLYCOGEN SYNTHASE KINASE 3 BETA GSK3B AATAAGGATGGTAGCCAGAGGT
v2HS_114303 NM_002095 GENERAL TRANSCRIPTION FACTOR IIE, 

POLYPEPTIDE 2, BETA 34KDA
GTF2E2 ATTCCTCCTAATCCTCGCTGGT

v2HS_114304 NM_002095 GENERAL TRANSCRIPTION FACTOR IIE, 
POLYPEPTIDE 2, BETA 34KDA

GTF2E2 TTCGTTATGAGTCTTAAAGCGT

v2HS_114306 NM_002095 GENERAL TRANSCRIPTION FACTOR IIE, 
POLYPEPTIDE 2, BETA 34KDA

GTF2E2 ATATTGCATTCAAGACTATGGG

v2HS_114332 NM_015601 HECT DOMAIN AND RLD 4 HERC4 TTAGAGCTTCATTCACTGTCCA
v2HS_114333 NM_015601 HECT DOMAIN AND RLD 4 HERC4 ATATGTACAGATTGTAACAGGG
v2HS_114334 NM_015601 HECT DOMAIN AND RLD 4 HERC4 TTTCCTAAGGACTTCCATTGCA
v2HS_114457 NM_015642 ZINC FINGER AND BTB DOMAIN 

CONTAINING 20
ZBTB20 TTCTAGCTGGTTTGTCTGCGGA

v2HS_114558 NM_015670 SUMO1/SENTRIN/SMT3 SPECIFIC 
PEPTIDASE 3

SENP3 TTTGAGTAGAGCAGCATCCGGA

v2HS_114574 NM_015675 GROWTH ARREST AND DNA-DAMAGE-
INDUCIBLE, BETA

GADD45B ATATCTATGCTTCCCATCTCGC

v2HS_114575 NM_015675 GROWTH ARREST AND DNA-DAMAGE-
INDUCIBLE, BETA

GADD45B ATATAGATATCTATGCTTCCCA

v2HS_114786 AB020665 LIM DOMAIN 7 LMO7 TTATACTTCCAAGCATCATCCA
v2HS_114787 NM_015843 #N/A #N/A TTAAATCAAGACCAGATGTGGA
v2HS_114788 NM_015843 #N/A #N/A AATAACAAGCTGATCCTGCGGC
v2HS_114789 AB020665 LIM DOMAIN 7 LMO7 TATCATAGGAATCAACAGGCCT
v2HS_114790 NM_015843 #N/A #N/A ATATCATAGGAATCAACAGGCC
v2HS_114791 NM_015843 #N/A #N/A TTATAGATCTACATGAGCAGCA
v2HS_114809 NM_015854 #N/A #N/A ATTGAATTGCCTAATATATGCG
v2HS_114829 NM_015864 CHROMOSOME 6 OPEN READING FRAME 

32
C6ORF32 TTTCAATGAAGGAGTTACACCT

v2HS_114962 NM_015898 ZINC FINGER AND BTB DOMAIN 
CONTAINING 7A

ZBTB7A TACTCCTTGGCGCGGAGGAGGT

v2HS_114963 NM_015898 ZINC FINGER AND BTB DOMAIN 
CONTAINING 7A

ZBTB7A TTCAGGTAGTAGTCCATGACGC

v2HS_115020 NM_016231 NEMO-LIKE KINASE NLK AATATCCAGCTGCTGCTGTGGA
v2HS_115021 NM_016231 NEMO-LIKE KINASE NLK TATCCAATAGGTCTATCCGGCT
v2HS_115023 NM_016231 NEMO-LIKE KINASE NLK AATAGCATTGCTGTAATGACGG
v2HS_115024 NM_016231 NEMO-LIKE KINASE NLK ATAGAGTACAGGAAGAGATGGC
v2HS_115045 NM_016237 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 5
ANAPC5 TAAGTAGCTGAGATAATGCGCT

v2HS_115047 NM_016237 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 5

ANAPC5 ATATCGATGAGCTCTGACAGGC

v2HS_115048 NM_016237 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 5

ANAPC5 ATATTTGCCATCATTCATTGCT

v2HS_115050 NM_016238 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 7

ANAPC7 ATACTTACTCACAGCATTCCGA

v2HS_115051 NM_016238 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 7

ANAPC7 TTATAGCTGGTGACTGAAGGGC

v2HS_115053 NM_016238 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 7

ANAPC7 ATAAAGATCCAACATCTGTGCC

v2HS_115054 NM_016238 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 7

ANAPC7 ATTACTGTTCAGCTGAATGGCC

v2HS_115118 NM_016252 BACULOVIRAL IAP REPEAT-CONTAINING 
6 (APOLLON)

BIRC6 ATAATAATGGACTGGTGAGGCG

v2HS_115119 NM_016252 BACULOVIRAL IAP REPEAT-CONTAINING 
6 (APOLLON)

BIRC6 ATAATCTATCAAGGCTACTGCT

v2HS_115120 NM_016252 BACULOVIRAL IAP REPEAT-CONTAINING 
6 (APOLLON)

BIRC6 TTACTTCAACAGACACTGAGGA

v2HS_115121 NM_016252 BACULOVIRAL IAP REPEAT-CONTAINING 
6 (APOLLON)

BIRC6 TTACTTCTGGATATAGCATGGG

v2HS_115200 NM_016271 RING FINGER PROTEIN 138 RNF138 TTAGTTAATCAGAAATACTGGC
v2HS_115204 NM_016271 RING FINGER PROTEIN 138 RNF138 TTAAAGAAGTTCCCAAATCCCA
v2HS_115205 NM_016271 RING FINGER PROTEIN 138 RNF138 TTGGAGTATCAATACAATTCCC
v2HS_115226 NM_016276 SERUM/GLUCOCORTICOID REGULATED 

KINASE 2
SGK2 TTTCTGTAGTACCTTCACTGCA

v2HS_115228 NM_016276 SERUM/GLUCOCORTICOID REGULATED 
KINASE 2

SGK2 TTTCCGAAGCACTTCAGGTGCC

v2HS_115229 NM_016276 SERUM/GLUCOCORTICOID REGULATED 
KINASE 2

SGK2 TTGCAGGAGGTCACAGGCGGCC

Page 11



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_115242 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 ATATCTTGCCATTTCTCATGGG
v2HS_115243 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 ATATTCCATCACCAACCAAGCA
v2HS_115244 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 ATATTTCCTGCTTTAATATCCC
v2HS_115245 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 ATAACCTGACATCTGTTCCCGC
v2HS_115246 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 TAAACGGATCAGATCCATGCGT
v2HS_115251 NM_016282 ADENYLATE KINASE 3 AK3 TAAATCTGTAAATCCAGTTGCT
v2HS_115252 NM_016282 ADENYLATE KINASE 3 AK3 TTTACTAACAACAAAGTATGCT
v2HS_115257 NM_016283 TAF9 RNA POLYMERASE II, TATA BOX 

BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 32KDA

TAF9 TTATTACTGGGCAGCTGATGCA

v2HS_115284 AF349313 RECEPTOR ASSOCIATED PROTEIN 80 RAP80 TTAAACAGTGATGGAGGTACCA
v2HS_115289 AF349313 RECEPTOR ASSOCIATED PROTEIN 80 RAP80 TATGGCTTATAGAACATGGCCC
v2HS_115296 NM_016292 TNF RECEPTOR-ASSOCIATED PROTEIN 1 TRAP1 TTTCTGAGTACAGGGACCGGGC

v2HS_115363 NM_016308 CYTIDYLATE KINASE CMPK ATAGAGTATAAGGACACAAGCA
v2HS_115365 NM_016308 CYTIDYLATE KINASE CMPK TTAAACCACCTCTGTATTTGCT
v2HS_115367 NM_016308 CYTIDYLATE KINASE CMPK AATAAGCAAGGCTTAAATTGGG
v2HS_115422 NM_016323 HECT DOMAIN AND RLD 5 HERC5 ATTTAAGTCCAAATAAACAGGC
v2HS_115423 NM_016323 HECT DOMAIN AND RLD 5 HERC5 TAAACATCTGGACCAGTTTGCT
v2HS_115424 NM_016323 HECT DOMAIN AND RLD 5 HERC5 AATCCAACTGGCATATGACGGC
v2HS_115425 NM_016323 HECT DOMAIN AND RLD 5 HERC5 TTTCTCCACTAAATGAAACCCA
v2HS_115426 NM_016323 HECT DOMAIN AND RLD 5 HERC5 TTTCTTAAACAGTGCCAGTGGG
v2HS_115427 NM_016323 HECT DOMAIN AND RLD 5 HERC5 TTAGGAATTAAGTTTGTGTCGT
v2HS_115554 NM_016357 LIM DOMAIN AND ACTIN BINDING 1 LIMA1 AATGATAGTGAGGTCCATTGCC
v2HS_115557 NM_016357 LIM DOMAIN AND ACTIN BINDING 1 LIMA1 AATAGGAGCAACGGAAGCAGCT
v2HS_115633 NM_130792 PUTATIVE OXIDOREDUCTASE WWOX TTCTTGTTCCCATCCGTATGGC
v2HS_115634 NM_016373 PUTATIVE OXIDOREDUCTASE WWOX ATTATCATCCACAGTAAACGCC
v2HS_115646 NM_016376 ANKYRIN REPEAT AND FYVE DOMAIN 

CONTAINING 1
ANKFY1 TTCTCTCTCCACTTTGATGGCT

v2HS_115649 NM_016376 ANKYRIN REPEAT AND FYVE DOMAIN 
CONTAINING 1

ANKFY1 ATGAAGTCCCATTTACCACGGG

v2HS_115744 NM_016406 UBIQUITIN-FOLD MODIFIER 
CONJUGATING ENZYME 1

UFC1 TACCTCTAGATTGTCCAAAGCC

v2HS_115813 NM_016436 PHD FINGER PROTEIN 20 PHF20 TAACTTTCCTTCTTTATCAGGC
v2HS_115816 NM_016436 PHD FINGER PROTEIN 20 PHF20 ATAACAGGTGTATTTCTCGGGC
v2HS_115862 NM_016447 MEMBRANE PROTEIN, PALMITOYLATED 6 

(MAGUK P55 SUBFAMILY MEMBER 6)
MPP6 ATACCTGTTGAGGAGTAATGGT

v2HS_115906 NM_016457 PROTEIN KINASE D2 PRKD2 ATTTCTGACAGCGGAATTTCCT
v2HS_115907 NM_016457 PROTEIN KINASE D2 PRKD2 TTTGTCAATGACCTTAACTGCC
v2HS_116000 NM_016476 APC11 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 11 HOMOLOG (YEAST)
ANAPC11 ATCTTCAAAGATCTCAAATGGG

v2HS_116003 NM_001002248 APC11 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 11 HOMOLOG (YEAST)

ANAPC11 AAGTGTCAACATAGTGATGGCA

v2HS_116034 NM_016483 PHD FINGER PROTEIN 7 PHF7 TTGTCTTTCTGAAGAAATTCCC
v2HS_116035 NM_016483 PHD FINGER PROTEIN 7 PHF7 TAAGACAGAAATAATGCACGCT
v2HS_116037 NM_016483 PHD FINGER PROTEIN 7 PHF7 TTCTAATAAGGAAGGTTCTGGC
v2HS_116038 NM_016483 PHD FINGER PROTEIN 7 PHF7 TTAAGGTGGAAGAATCCTTGGT
v2HS_116085 NM_016494 HYPOTHETICAL PROTEIN LOC51255 LOC51255 ATCAGTGGGCAGCTCATAGCGG
v2HS_116086 NM_016494 HYPOTHETICAL PROTEIN LOC51255 LOC51255 ATAAGTGTCGTCATCAGTGGGC
v2HS_116126 NM_022809 CELL DIVISION CYCLE 25C CDC25C TATAGGCCACTTCTGCTCACCT
v2HS_116127 NM_022809 CELL DIVISION CYCLE 25C CDC25C TATAAGTTTAAGGCTCCCTGGA
v2HS_116132 NM_022818 MICROTUBULE-ASSOCIATED PROTEIN 1 

LIGHT CHAIN 3 BETA
MAP1LC3B AATTCTGATGGCTGTCTGACCT

v2HS_116162 AK022973 MEMBRANE-ASSOCIATED RING FINGER 
(C3HC4) 7

37686 ATAAGGAACCAGGAAGAATCCC

v2HS_116163 AK022973 MEMBRANE-ASSOCIATED RING FINGER 
(C3HC4) 7

37686 TTTCTGGATCTCTTGAAGGCGC

v2HS_116165 AK022973 MEMBRANE-ASSOCIATED RING FINGER 
(C3HC4) 7

37686 ATATCAAATGTCCTGTTATGGT

v2HS_116197 NM_022832 UBIQUITIN SPECIFIC PEPTIDASE 46 USP46 TTCACAATAGTGATATAATGCC
v2HS_116198 NM_022832 UBIQUITIN SPECIFIC PEPTIDASE 46 USP46 ATTCCTGATAAGGAACAATGCC
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v2HS_116199 NM_022832 UBIQUITIN SPECIFIC PEPTIDASE 46 USP46 TAGTGTATGGAAGTTAAGTGGC
v2HS_116200 NM_022832 UBIQUITIN SPECIFIC PEPTIDASE 46 USP46 TTGCCTCTAAACAAGGCAAGGT
v2HS_116201 NM_022832 UBIQUITIN SPECIFIC PEPTIDASE 46 USP46 TTAAACATTACTTCTACAGCCT
v2HS_116259 NM_022873 INTERFERON, ALPHA-INDUCIBLE 

PROTEIN (CLONE IFI-6-16)
G1P3 TATTACCTATGACGACGCTGCT

v2HS_116282 NM_022899 ACTIN-RELATED PROTEIN 8 ACTR8 ATACTTTAAATCTTTCAGTGGG
v2HS_116397 NM_024095 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 8
ASB8 ATTAGGTTGATGACTCTGACCT

v2HS_116398 NM_024095 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 8

ASB8 TTTCCTCAATTCAAAGTGTCCA

v2HS_116399 NM_024095 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 8

ASB8 ATCTATAAACCACACAACAGGA

v2HS_1164 NM_014226 RENAL TUMOR ANTIGEN RAGE TATTAGTGCAAGAGAACCAGAT
v2HS_116400 NM_024095 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 8
ASB8 TTTAGTTACACTGTTGACTCCT

v2HS_116482 NM_024110 CASPASE RECRUITMENT DOMAIN 
FAMILY, MEMBER 14

CARD14 ATAATCCAGGTGTGGGTCGCCT

v2HS_116483 NM_024110 CASPASE RECRUITMENT DOMAIN 
FAMILY, MEMBER 14

CARD14 TTCCAGCTGCGGAAGGTCTGCC

v2HS_116545 NM_024292 UBIQUITIN-LIKE 5 UBL5 ATCGTGTACCACTTCTTCAGGA
v2HS_116548 NM_024292 UBIQUITIN-LIKE 5 UBL5 ATCTATTGATAATAAAGCTCCA
v2HS_116606 NM_030662 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE 2
MAP2K2 TTGGCCATGGAGTCTATGAGCT

v2HS_116624 NM_030665 RETINOIC ACID INDUCED 1 RAI1 TTATAATAGTCCTTGGCGAGCA
v2HS_116637 NM_030670 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, O
PTPRO TTATAGTCAGAGTCTTTGGCCA

v2HS_116735 NM_138738 FC RECEPTOR-LIKE 2 FCRL2 TTGATCTTCCCTTCTGATTCCT
v2HS_116879 BC060876 TUDOR DOMAIN CONTAINING 3 TDRD3 TTTGATGATCTGTATTGTCCCT
v2HS_117169 NM_031414 SERINE/THREONINE KINASE 31 STK31 ATTTCTATTGATACTCTGGGCC
v2HS_117170 NM_031414 SERINE/THREONINE KINASE 31 STK31 TAACTGTTCCATCTTCAGAGGT
v2HS_117171 NM_031414 SERINE/THREONINE KINASE 31 STK31 TAAATTAAAGTCACCAACAGCC
v2HS_117172 NM_032944 SERINE/THREONINE KINASE 31 STK31 TAACTTTCAAGAAGAGCGTCCT
v2HS_117174 NM_032944 SERINE/THREONINE KINASE 31 STK31 TAACATATCAAGCTACAGAGGA
v2HS_11718 NM_015017 UBIQUITIN SPECIFIC PEPTIDASE 33 USP33 TATCCAGATCATCAAATACGGC
v2HS_117188 NM_031417 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 4
MARK4 TTTGTCGATAATCTTGATGGCA

v2HS_117189 NM_031417 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 4

MARK4 AATCTGTCGGAACTTGGCTCGA

v2HS_117191 NM_031417 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 4

MARK4 ATTTGGCAACAGTGACGGGCGC

v2HS_117192 NM_031417 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 4

MARK4 TTTGATCCCAAGGTAGATGGCA

v2HS_11725 AI366946 MYC BINDING PROTEIN 2 MYCBP2 TTTAGGAAAGAAGAACAAGCCA
v2HS_117390 NM_031456 F-BOX AND WD-40 DOMAIN PROTEIN 10 FBXW10 TTTCTCTCCTCTATCAGGACCT

v2HS_117398 NM_031458 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 AATTCAGAATACTTACAATGGC

v2HS_117399 BM014392 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 ATTACTCATCATTGGCTTCCCT

v2HS_117400 BM014392 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 ATTCTGAAGCAGCTTTAAAGGC

v2HS_117401 NM_031458 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 TTTACAGAACAAGTTAAATCCT

v2HS_117402 BM014392 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 ATATTTAACGGATGTCCCTGGC

v2HS_117433 NM_031464 RIBOSOMAL PROTEIN S6 KINASE-LIKE 1 RPS6KL1 TTCTGATAGTGGTTGAAGGCCG

v2HS_117436 NM_031464 RIBOSOMAL PROTEIN S6 KINASE-LIKE 1 RPS6KL1 AAGTCCTAGGAGGCTCCAGGGC

v2HS_11749 NM_016733 LIM DOMAIN KINASE 2 LIMK2 TTATTTAGTCTGATCAATGGCC
v2HS_117523 NM_031480 RIO KINASE 1 (YEAST) RIOK1 TAAAGAAATCATTGACGTTGGC
v2HS_117524 NM_031480 RIO KINASE 1 (YEAST) RIOK1 ATATATGCTCGCTTAAACACCT
v2HS_117526 NM_031480 RIO KINASE 1 (YEAST) RIOK1 TATGGTTCTCATTCTATTTGCC
v2HS_117527 NM_031480 RIO KINASE 1 (YEAST) RIOK1 TAATCAGATGACCTCAGATGGG
v2HS_117538 NM_031482 HYPOTHETICAL PROTEIN FLJ13954 ATG10 ATAATCCATGTCACATCTTGGT
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v2HS_117590 BE314590 RING FINGER PROTEIN 26 RNF26 AATGAAAGCAAGACTCCGCGGC
v2HS_117592 BE314590 RING FINGER PROTEIN 26 RNF26 ATTGACAAGCACAAAGCTGGCC
v2HS_117594 NM_032015 RING FINGER PROTEIN 26 RNF26 TTTATTCATTGGAAACTGGGCC
v2HS_117647 NM_032026 TATD DNASE DOMAIN CONTAINING 1 TATDN1 ATTGTTATATAGTGTATTGGCT
v2HS_11765 NM_020903 UBIQUITIN SPECIFIC PEPTIDASE 29 USP29 AATTCTGTAGACTGATTGAGGG
v2HS_117655 NM_032028 TESTIS-SPECIFIC SERINE KINASE 7 

PSEUDOGENE
TSSK7P ATTTCTCCAAGAAGTCTGCGGG

v2HS_117656 NM_032028 TESTIS-SPECIFIC SERINE KINASE 7 
PSEUDOGENE

TSSK7P TTTGTCTCAGGCTGTGCCTGGG

v2HS_117659 NM_032028 TESTIS-SPECIFIC SERINE KINASE 7 
PSEUDOGENE

TSSK7P TTTATGGATCTTGCCCAGAGCT

v2HS_117690 NM_032037 TESTIS-SPECIFIC SERINE KINASE 6 TSSK6 TTTATTGCAGGTTCCAACCGGG
v2HS_117767 NM_002481 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 12B
PPP1R12B TTTATATCTGCTAGCTCTAGCT

v2HS_11787 NM_020996 FIBROBLAST GROWTH FACTOR 6 FGF6 TTTCAATCGAACAGATGATGCT
v2HS_117927 NM_032138 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 7
KBTBD7 TATTAATCCACTGATCTTCCCT

v2HS_117967 NM_032147 UBIQUITIN SPECIFIC PEPTIDASE 44 USP44 TTCTGCTTTAACTTGATACTCC
v2HS_117968 NM_032147 UBIQUITIN SPECIFIC PEPTIDASE 44 USP44 ATTCATATAGCAAGTATTTCCC
v2HS_117969 NM_032147 UBIQUITIN SPECIFIC PEPTIDASE 44 USP44 TTCACAAAGAAATTCCTGAGCG
v2HS_118009 BI462087 POLYCOMB GROUP RING FINGER 6 PCGF6 TATATCTACCTGACAAGCTGGA
v2HS_11801 NM_130389 TRIPARTITE MOTIF-CONTAINING 34 TRIM34 TTATTCTGTAACCCTATAACCC
v2HS_118013 NM_032154 POLYCOMB GROUP RING FINGER 6 PCGF6 TTTCAGAAAGCATCACAATGCT
v2HS_118104 NM_052904 KIAA1900 KIAA1900 TATTCTCCCATTATGGACAGCA
v2HS_11812 NM_021633 KELCH-LIKE 12 (DROSOPHILA) KLHL12 ATCTAGTAGGCTATACTCACCT
v2HS_118231 NM_052947 ALPHA-KINASE 2 ALPK2 AATAGTTATCAACTGGTGTCCC
v2HS_118232 NM_052947 ALPHA-KINASE 2 ALPK2 TTTCATCTACAGGGTCCACGGA
v2HS_118236 NM_052947 ALPHA-KINASE 2 ALPK2 TTTGAACATAGCATTCCTGGGC
v2HS_11836 NM_022488 ATG3 AUTOPHAGY RELATED 3 HOMOLOG 

(S. CEREVISIAE)
ATG3 TTATTAAACAAGTAAGGCTGGT

v2HS_118425 NM_016653 STERILE ALPHA MOTIF AND LEUCINE 
ZIPPER CONTAINING KINASE AZK

ZAK TAAATAATGCATTCCTTTGGCT

v2HS_11843 NM_032236 HYPOTHETICAL PROTEIN FLJ11328 USP48 ATACCATTCACCAGACTGTGGA
v2HS_11846 NM_052978 TRIPARTITE MOTIF-CONTAINING 9 TRIM9 TACCAGAATAGTATGATTCCCA
v2HS_118512 NM_172230 SYNOVIAL APOPTOSIS INHIBITOR 1, 

SYNOVIOLIN
SYVN1 AACATAAGAGAGACAATGCGGC

v2HS_118514 NM_172230 SYNOVIAL APOPTOSIS INHIBITOR 1, 
SYNOVIOLIN

SYVN1 TACTTGATGAAGATGGTGAGCA

v2HS_118515 NM_172230 SYNOVIAL APOPTOSIS INHIBITOR 1, 
SYNOVIOLIN

SYVN1 TTGATGAAGCCTGTAAACAGCT

v2HS_118517 NM_172230 SYNOVIAL APOPTOSIS INHIBITOR 1, 
SYNOVIOLIN

SYVN1 TAATCATCTGAAACTGTCTCCA

v2HS_118578 AK098243 HYPOTHETICAL PROTEIN 
DKFZP434K1210

ZNF395 AAGATGTATAAAGATAACACCC

v2HS_118579 NM_172366 F-BOX PROTEIN 16 FBXO16 TTCAGCATCCAGAGCTGGTCCA
v2HS_118580 NM_172366 F-BOX PROTEIN 16 FBXO16 ATTGATGTACCAGTTAAACCGT
v2HS_118583 NM_172366 F-BOX PROTEIN 16 FBXO16 AAGTCTTTCCATGTTCAGTCCA
v2HS_11863 NM_080928 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 15
ASB15 ATATCATAACTTGTAAGATGGT

v2HS_118657 NM_178820 F-BOX PROTEIN 27 FBXO27 TATCTAGAACAGTCTGGTTGGC
v2HS_118659 NM_178820 F-BOX PROTEIN 27 FBXO27 TTAACGTAGACTTTCAGCTGCA
v2HS_118660 NM_178820 F-BOX PROTEIN 27 FBXO27 TTTCAGAGAAATCAGAGTGGGC
v2HS_118661 NM_178820 F-BOX PROTEIN 27 FBXO27 ATATGATTGGCAGATACATGCT
v2HS_11875 NM_001144 AUTOCRINE MOTILITY FACTOR 

RECEPTOR
AMFR ATTTCAACTGAGCGTGTCAGCT

v2HS_118802 NM_178863 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 13

KCTD13 AATTTGTTGGCCATGAGGACGC

v2HS_118840 NM_001394 DUAL SPECIFICITY PHOSPHATASE 4 DUSP4 TTTATTATGTATTCGGAGTCCT
v2HS_118859 NM_198189 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 ATATAAAGCTAGAAGCTGACCA
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v2HS_118860 U51205 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 ATTATGGAGCAAATATAAAGCT

v2HS_118863 U51205 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 TTCTAATATGCCTTTCACAGCC

v2HS_118864 U51205 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 TTGTTAAAGGAAACATCCAGGG

v2HS_118937 NM_033121 ANKYRIN REPEAT DOMAIN 13 ANKRD13 TTTCTTGGGAAAGGTCGAAGCG
v2HS_118939 NM_033121 ANKYRIN REPEAT DOMAIN 13 ANKRD13 TAAACTTCTGTGTTCTAATCGT
v2HS_118942 NM_033121 ANKYRIN REPEAT DOMAIN 13 ANKRD13 TTTGAGATACAGATTCTTCGGC
v2HS_118968 XM_027237 #N/A #N/A ATAATCTCTTCCAAGGTGAGCT
v2HS_118969 XM_027237 #N/A #N/A ATTTCAAAGAAACCAGACTCCT
v2HS_118970 XM_027237 #N/A #N/A TAAACCATTAGCTTTCTCACGT
v2HS_11913 NM_175848 DNA (CYTOSINE-5-)-

METHYLTRANSFERASE 3 BETA
DNMT3B TTTGCCATTCATGACAACAGGG

v2HS_119132 XM_048706 #N/A #N/A TTATCTCATCTAAATCCTCGGG
v2HS_119133 NM_015358 MORC FAMILY CW-TYPE ZINC FINGER 3 MORC3 ATACTGCAATAAGCCCTCAGGG

v2HS_119137 XM_048706 #N/A #N/A TTAATCCGAGGGATCATTTCCG
v2HS_11917 NM_176084 DNA (CYTOSINE-5-)-

METHYLTRANSFERASE 2
DNMT2 TTTGGTTTACATATCATATGCA

v2HS_119203 NM_020899 ZINC FINGER AND BTB DOMAIN 
CONTAINING 4

ZBTB4 ATATGCTGGGAGGGTATGAGGG

v2HS_119206 XM_049476 #N/A #N/A ATATTCTGGCATTGACTGAGGC
v2HS_119208 NM_031490 PEROXISOMAL LON PROTEASE LIKE WDR51B TAATGACTTGCTTCAGTCCCGC
v2HS_119229 XM_050147 #N/A #N/A TAAACTATTCCTAGCTAGAGCC
v2HS_11941 AA115085 MDM4, TRANSFORMED 3T3 CELL 

DOUBLE MINUTE 4, P53 BINDING 
PROTEIN (MOUSE)

MDM4 TTATGTACTGACCTAAATAGTG

v2HS_11943 NM_030961 TRIPARTITE MOTIF-CONTAINING 56 TRIM56 TTCACTGCCCATTCGAAATCTC
v2HS_11944 AA766068 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 TATAAATGTGAAATCACACCCT

v2HS_11947 AA909300 RECOMBINATION ACTIVATING GENE 1 RAG1 TTTGATTGCAAATATGTGTGTG
v2HS_11952 AB037722 HECT, C2 AND WW DOMAIN 

CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 2

HECW2 TTAGTGCAAGACCAAGGATCCT

v2HS_119551 XM_071675 #N/A #N/A ATCCTGTACACATCATATTGGT
v2HS_11964 AC004678 BTB (POZ) DOMAIN CONTAINING 2 BTBD2 TTAGACTTCAAGTGGGAGACGC
v2HS_11966 NM_012159 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 21
FBXL21 AATAAGTTCATTATCAAGAGGC

v2HS_11979 AI383538 RET FINGER PROTEIN-LIKE 2 RFPL2 TTTGATTAGATTATAGAGTCCT
v2HS_11980 AI683957 HYPOTHETICAL PROTEIN FLJ20382 RNF20 TTTGATACGGAGAGAACTTGGT
v2HS_11981 AI696899 TRIPARTITE MOTIF-CONTAINING 68 TRIM68 TTCTACTTTAATTGTATTGGCT
v2HS_11982 AI814601 LON PEPTIDASE N-TERMINAL DOMAIN 

AND RING FINGER 3
LONRF3 ATACTCAATCACTTTGGTCCCA

v2HS_119849 XM_087381 #N/A #N/A TTATCATCTGACAGGATTTCGT
v2HS_119850 XM_087381 #N/A #N/A TTTCAGAAGCAGGTCAAGAGGC
v2HS_119851 XM_087381 #N/A #N/A ATTTCGAAGAATCACAGCAGGA
v2HS_119852 XM_087381 #N/A #N/A ATTGTGGTGCAAAGCTGGAGGA
v2HS_11988 NM_031954 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 10

KCTD10 TTTGTTCTTCCTTGGATGAGGT

v2HS_11989 AK055884 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 AATGTACTGAACATTATTTCCC

v2HS_11990 AK127790 RAB GUANINE NUCLEOTIDE EXCHANGE 
FACTOR (GEF) 1

RABGEF1 TTGTAATAGGGCATGAGTCCCA

v2HS_11991 NM_152467 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 AATAGTCTACACTATCAAACCC
v2HS_119921 XM_088051 #N/A #N/A TTCTTCCTTTAATGCAGAGGCT
v2HS_119925 XM_088051 #N/A #N/A ATAACCTGGGAAGCGCTGTGGA
v2HS_12000 AK092993 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 3
KBTBD3 TTATGTTTAGTCCAACTAAGGA

v2HS_120023 XM_093975 #N/A #N/A TTTGTCTATAATCTTTAGGGCA
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v2HS_120025 XM_093975 #N/A #N/A AATTCCATCACCAGAAAGAGCT
v2HS_120027 XM_093975 #N/A #N/A ATTAATTCCTTGGCAGAGTCCG
v2HS_12003 XM_373616 NA NA TTTGACCTTCATACTCTGTGGA
v2HS_120078 AK125360 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 15
ASB15 TATTTCAGTGCAAGATAATGCC

v2HS_120079 XM_095100 #N/A #N/A ATAACAATTGACATTAGCTCCA
v2HS_12008 NM_022480 KELCH-LIKE 25 (DROSOPHILA) KLHL25 TTATCTTGGAGCTCAGGGAGCA
v2HS_120081 XM_095100 #N/A #N/A TTAGTACACGAGTAACTCTGCC
v2HS_12009 M64109 COLLAGEN, TYPE XIV, ALPHA 1 

(UNDULIN)
COL14A1 TTAAGTATTGATTTATCCTCCT

v2HS_120182 XM_113764 #N/A #N/A TTACCTTTACACACTGTTCGGC
v2HS_120223 XM_113849 #N/A #N/A TTAAGATTTCATCCACAGAGGG
v2HS_120224 XM_113849 #N/A #N/A TTGTAACAGAGAAGCGTGCCCA
v2HS_120310 XM_114307 #N/A #N/A TAACACTAGCCGTTCCTTTGGC
v2HS_120311 XM_114307 #N/A #N/A TATTTGCTGGAGTTCCAGGCCC
v2HS_120327 XM_114343 #N/A #N/A TTTCATCTGCAAGGACAGTGCT
v2HS_12037 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 

(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR TTATTGAACATCCTCTGGAGGC

v2HS_12041 Z39041 RING FINGER PROTEIN 44 RNF44 ATATATATGTGTATACTGATTG
v2HS_120462 XM_115026 #N/A #N/A TTTCGGATACTCAGAAGCTCCA
v2HS_120464 XM_115026 #N/A #N/A ATATCTGATCCTTGATAGAGGT
v2HS_120491 NM_173598 KINASE SUPPRESSOR OF RAS 2 KSR2 TTGTTTGGAAAGGTTGCCTCCA
v2HS_120494 XM_115121 #N/A #N/A TTGTTCTTCTTCCTCATGGGCG
v2HS_12057 XM_496477 #N/A #N/A TTCATAATGGGTCTTGTCCGCC
v2HS_12071 BM975844 ZINC FINGER PROTEIN 336 ZNF336 TTTCTGTGAAATGCTGTCAGCC
v2HS_12072 XM_352717 #N/A #N/A TAAAGTTAACGTGTTGGAGGCC
v2HS_12073 XM_372125 SIMILAR TO POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 1

LOC389768 ATAAAGTTGCACATCACATCGC

v2HS_120958 XM_167317 #N/A #N/A ATAGTCTCTGTGTGCCAGTCGG
v2HS_120960 XM_167317 #N/A #N/A TATCTGTGAGAACAGAAAGCGT
v2HS_120961 XM_167317 #N/A #N/A TATATAATGAGCCCTGTACCGC
v2HS_120976 XM_167334 #N/A #N/A TTGGACATAGCTGGAGCTTGGT
v2HS_120979 XM_167334 #N/A #N/A TTTCACAATGACATAGGCAGCT
v2HS_121378 NM_199182 #N/A #N/A AATTGTTTAACTAGTACCAGCT
v2HS_121585 NM_004090 DUAL SPECIFICITY PHOSPHATASE 3 

(VACCINIA VIRUS PHOSPHATASE VH1-
RELATED)

DUSP3 AATCTTGTTAAGTAAATACGGG

v2HS_121587 XM_208995 #N/A #N/A TTTCTGGATAACTCAGAGTGGC
v2HS_12164 AK023261 GERM CELL-LESS HOMOLOG 1 

(DROSOPHILA)
GMCL1 TTGTCTGTACAGTTCATAAGGC

v2HS_12168 NM_138444 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 TTTACATAGGATATGCATTGGG

v2HS_121684 AF255565 SP100 NUCLEAR ANTIGEN SP100 ATTAGTGGGACCACAGGCACAT
v2HS_121689 AF255565 SP100 NUCLEAR ANTIGEN SP100 AATTGTGATGTGGAGTTTCCAC
v2HS_12171 NM_145291 ZINC FINGER PROTEIN 509 ZNF509 TTCTCTGGCTAGTTAGAAGGCA
v2HS_12174 NM_020861 ZINC FINGER AND BTB DOMAIN 

CONTAINING 2
ZBTB2 TTAATTCACCTGTTTATTAGCA

v2HS_12176 BC021855 ZINC FINGER PROTEIN 651 ZNF651 ATATATGGCCAGAGTAGCTGGT
v2HS_12179 NM_152699 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 TTAATGACCTGGTCATTCAGCC

v2HS_12180 NM_022471 GERM CELL-LESS HOMOLOG 1 
(DROSOPHILA)-LIKE

GMCL1L TTAAAGGAAAGCTTTAAATGCC

v2HS_12190 BE277576 CHROMOSOME 1 OPEN READING FRAME 
166

C1ORF166 TAAGCGTTTCTTTAACAGACCG

v2HS_12193 BE727349 TRIPARTITE MOTIF-CONTAINING 48 TRIM48 TTTCTTTAACAGCTTCTCCCAG
v2HS_12202 NM_006084 INTERFERON-STIMULATED 

TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 TTGTAGATGAAGGTGAGCAGCA

v2HS_12207 BG166638 PRAJA 1 PJA1 ATATACATGGGCCCTACACGCT
v2HS_12208 NM_032765 TRIPARTITE MOTIF-CONTAINING 52 TRIM52 ATAACCAGCCATCTTAATGCCC
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v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_12213 BG336846 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 ATCTTCTTTCAAATCAACGCGA
v2HS_12214 BG475343 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 TTTAGTCAGCACAATCATTCGG

v2HS_12215 NM_020165 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 TTACCAGTTCATCTAATATGCG
v2HS_12219 NM_001003818 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 TAATCTTAAGGAACAGAGCGCG

v2HS_12220 NM_025058 TRIPARTITE MOTIF-CONTAINING 46 TRIM46 TAAGTACTTCCTGGGCATAGCC
v2HS_12225 NM_032154 POLYCOMB GROUP RING FINGER 6 PCGF6 AATGGAACACAAGATGTATGGG
v2HS_12232 AB029018 PDZ DOMAIN CONTAINING RING FINGER 

3
PDZRN3 ATATGTTCAAAGGTGATGTCGG

v2HS_12233 BI603934 TRIPARTITE MOTIF-CONTAINING 4 TRIM4 TTATCCTTCCACTGTGTGGCGT
v2HS_12235 NM_021253 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 ATAGTTCCAGACACTGTATCCT
v2HS_12243 BM926476 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 TTTGTGAAAGAAAGGGAAGGCT
v2HS_122688 XM_291991 SIMILAR TO PROTEIN TYROSINE 

PHOSPHATASE, RECEPTOR TYPE, Q 
ISOFORM 1 PRECURSOR

LOC387870 TTAATCTTCCCTTAAAGGACCA

v2HS_122689 XM_291991 SIMILAR TO PROTEIN TYROSINE 
PHOSPHATASE, RECEPTOR TYPE, Q 
ISOFORM 1 PRECURSOR

LOC387870 TAAACAATCACTTTAATCAGCT

v2HS_122692 XM_291991 SIMILAR TO PROTEIN TYROSINE 
PHOSPHATASE, RECEPTOR TYPE, Q 
ISOFORM 1 PRECURSOR

LOC387870 TTTATATAGCACTTCATAAGCA

v2HS_122961 XM_292512 BROTHER OF ATAXIN-1 BOAT TAAGGAGACCCAATGAACTGCA
v2HS_122962 XM_292512 BROTHER OF ATAXIN-1 BOAT ATAATAAATGGGCATCCGACCT
v2HS_123553 XM_496546 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 ATTTGCCATAGACAAGATGCCA
v2HS_12364 NM_198434 AURORA KINASE A AURKA ATATAAGTAGCAGTTCTCTGCT
v2HS_123798 XM_497861 #N/A #N/A TTATGTGCCCTTAGCCGCTGGC
v2HS_123802 XM_293084 #N/A #N/A TTGATTCTTTAGTATTCGTGCT
v2HS_12394 NM_005843 SIGNAL TRANSDUCING ADAPTOR 

MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 2

STAM2 TTATTTCACCATGTTTAAAGGT

v2HS_123952 XM_293128 #N/A #N/A TAGAATCAATACTAAGGCTGGT
v2HS_12421 NM_005885 MEMBRANE-ASSOCIATED RING FINGER 

(C3HC4) 6
37685 ATATGTCTTGAATTGGAAGCCG

v2HS_12441 NM_005915 MCM6 MINICHROMOSOME 
MAINTENANCE DEFICIENT 6 (MIS5 
HOMOLOG, S. POMBE) (S. CEREVISIAE)

MCM6 TTAGTGATGGATATGGTCTGCT

v2HS_12454 NM_005937 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA); TRANSLOCATED TO, 6

MLLT6 TTATCAGTCCTCTTCAATGCCC

v2HS_12469 NM_183044 RING FINGER PROTEIN (C3H2C3 TYPE) 6 RNF6 TTTCACCATGCATTTCAGTGCT

v2HS_12473 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 
2 (P45)

SKP2 AATACTTCATAGACAACTGGGC

v2HS_12500 NM_006504 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE TTTCTCCATGAGTAACTGAGCC

v2HS_12504 NM_006510 RET FINGER PROTEIN RFP TTATCCTGGATGATATGCACCC
v2HS_12505 NM_006511 REGULATORY SOLUTE CARRIER 

PROTEIN, FAMILY 1, MEMBER 1
RSC1A1 TTATGGATTCCCTAGATTTGGG

v2HS_12516 NM_006526 ZINC FINGER PROTEIN 217 ZNF217 TTACTCAAAGAAATTGCCGGGC
v2HS_12524 NM_006537 UBIQUITIN SPECIFIC PEPTIDASE 3 USP3 TTATCCGATCCAGCTTTGGCCT
v2HS_12526 NM_006540 NUCLEAR RECEPTOR COACTIVATOR 2 NCOA2 TTTACTATAGACTTTGGCAGCA

v2HS_12583 NM_007104 RIBOSOMAL PROTEIN L10A RPL10A TATAAGGCCCGGACATTCTGCC
v2HS_12619 NM_007178 SERINE/THREONINE KINASE RECEPTOR 

ASSOCIATED PROTEIN
STRAP TTAAGAAATACCCATAAGGCGT

v2HS_12645 NM_007218 RING FINGER PROTEIN 139 RNF139 ATAAGATTGCAAATGAGGTCCC
v2HS_12646 NM_007219 RING FINGER PROTEIN 24 RNF24 TAATATAACCTGTTTGTAGGCA
v2HS_12658 NM_007237 SP140 NUCLEAR BODY PROTEIN SP140 TAGAGAAACAAGAAACTGACCC
v2HS_12700 NM_014321 ORIGIN RECOGNITION COMPLEX, 

SUBUNIT 6 HOMOLOG-LIKE (YEAST)
ORC6L TATACCAATCAGGCACTGTGGC

v2HS_12702 NM_014323 ZINC FINGER PROTEIN 278 ZNF278 TTGTATAAGTAGGTGGAGACCC
v2HS_12732 NM_014372 RING FINGER PROTEIN 11 RNF11 TTCTCATTAGGTCTCACCACGG
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v2HS_12734 NM_014379 POTASSIUM CHANNEL, SUBFAMILY V, 

MEMBER 1
KCNV1 TTTACTTATCTTTCTCTGGGCT

v2HS_12737 NM_014383 ZINC FINGER AND BTB DOMAIN 
CONTAINING 32

ZBTB32 TTTATTATGGTGATGAGATCGA

v2HS_12742 AI962947 VACUOLAR PROTEIN SORTING 41 
(YEAST)

VPS41 ATATATGCCAAGCCAATATCCA

v2HS_12848 NM_001003818 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 TTTATCTAAACTCAACCACGCA

v2HS_12850 NM_001003818 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 TTCCGTTCCGAGAAAGGCAGGG

v2HS_12880 NM_032154 POLYCOMB GROUP RING FINGER 6 PCGF6 TTAAGTAACCTTTGCAAATGGA
v2HS_12886 NM_007051 FAS (TNFRSF6) ASSOCIATED FACTOR 1 FAF1 ATTACACCATTGATAGCTGCCA

v2HS_1289 XM_047355 DOUBLECORTIN AND CAM KINASE-LIKE 
3

DCAMKL3 TAAGTCCATGATCATGAGGGCA

v2HS_1290 XM_047355 DOUBLECORTIN AND CAM KINASE-LIKE 
3

DCAMKL3 ATAGAGGATCACGCCAGCAGCC

v2HS_12902 BI597031 RING FINGER PROTEIN 103 RNF103 TAAGCACAGAAAGGAGAGGGCG
v2HS_12909 BI601489 LIGAND OF NUMB-PROTEIN X 1 LNX1 ATGTAGTTAGCAGGACTGAGCC
v2HS_12922 NM_030963 RING FINGER PROTEIN 146 RNF146 TTATATCTCGCTTAATCTTCCT
v2HS_12924 NM_021253 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 TATCTTAGAACCAATAGTTCCA
v2HS_12925 NM_021253 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 TTGTTAGAAAGAGAAGCTTCCT
v2HS_12927 NM_139175 RING FINGER PROTEIN 133 RNF133 AATGGTATTGGGATTACATGCA
v2HS_12928 BI830727 RING FINGER PROTEIN 133 RNF133 TAAATGGAAATTGTCCGTGCCT
v2HS_12929 BI859501 TRIPARTITE MOTIF-CONTAINING 23 TRIM23 TTTCATTATGTAGTCTGCAGCT
v2HS_12932 NM_194271 RING FINGER PROTEIN 34 RNF34 AATCCTTCTTGCAGTCACAGCA
v2HS_12943 BM014392 POLY (ADP-RIBOSE) POLYMERASE 

FAMILY, MEMBER 9
PARP9 TTGTGGTTAATGGGAATTTGCC

v2HS_12948 BM923276 TRIPARTITE MOTIF-CONTAINING 15 TRIM15 ATCTCTCTCCGTGCTCAGAGCT
v2HS_12958 BQ070141 ZINC FINGER PROTEIN 179 ZNF179 TTCAACCAGAGGTAAGGATGCC
v2HS_12962 BQ070358 SIMILAR TO RING FINGER PROTEIN 18 

(TESTIS-SPECIFIC RING-FINGER 
PROTEIN)

LOC283116 AATTCACATAATCCTTCCAGCA

v2HS_12963 BQ070358 SIMILAR TO RING FINGER PROTEIN 18 
(TESTIS-SPECIFIC RING-FINGER 
PROTEIN)

LOC283116 TTCTTCTTCATGGTGAAATGCG

v2HS_12972 D25215 HECT DOMAIN AND RLD 3 HERC3 TAACGATATGATATTTAAAGCG
v2HS_12976 D42055 NEURAL PRECURSOR CELL EXPRESSED, 

DEVELOPMENTALLY DOWN-REGULATED 
4

NEDD4 ATAAACTTGAAGTAAGAGAGGT

v2HS_12985 H73577 TRIPARTITE MOTIF-CONTAINING 41 TRIM41 ATGATGGGTTGATTCACGGGCA
v2HS_12986 H73577 TRIPARTITE MOTIF-CONTAINING 41 TRIM41 TTATGATGGGTTGATTCACGGG
v2HS_12991 L15409 VON HIPPEL-LINDAU TUMOR 

SUPPRESSOR
VHL TAATACTATAATCAAACATGCA

v2HS_13009 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 TTCTATCAAGAGCAAGTCTGCA

v2HS_130179 AB011116 MAHOGUNIN, RING FINGER 1 MGRN1 ATTTGCTTCTGCTTTAAAGGCT
v2HS_13018 NM_000600 INTERLEUKIN 6 (INTERFERON, BETA 2) IL6 AACAACAACAATCTGAGGTGCC

v2HS_130181 AB011116 MAHOGUNIN, RING FINGER 1 MGRN1 TTCTGTTATGAAACTCTCAGGG
v2HS_130183 NM_015246 MAHOGUNIN, RING FINGER 1 MGRN1 TTTGATCAAGAGTCACCACGGC
v2HS_130208 AB018337 UBX DOMAIN CONTAINING 7 UBXD7 TTTAGGAGCACCAAATAATGGT
v2HS_130210 AB018337 UBX DOMAIN CONTAINING 7 UBXD7 TATTCTTCACAGCTTCGTTGCT
v2HS_130211 AK026451 UBX DOMAIN CONTAINING 7 UBXD7 AATGTGTTTCTTGTAAGGAGGC
v2HS_130212 AB018337 UBX DOMAIN CONTAINING 7 UBXD7 TTTGGGTATCCTTTAGACTGCA
v2HS_13023 AA115085 MDM4, TRANSFORMED 3T3 CELL 

DOUBLE MINUTE 4, P53 BINDING 
PROTEIN (MOUSE)

MDM4 TTAACAGTGAACATTTCACCTT

v2HS_130234 AF029684 INHIBITOR OF KAPPA LIGHT 
POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE BETA

IKBKB TTCATGAAGGTATCTAAGCGCA

v2HS_130235 AF029684 INHIBITOR OF KAPPA LIGHT 
POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE BETA

IKBKB TTTCATGAAGGTATCTAAGCGC
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v2HS_130236 AF029684 INHIBITOR OF KAPPA LIGHT 

POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE BETA

IKBKB ATTAACCTCTGTTCTCCTTGCT

v2HS_130247 AF118073 PEROXIREDOXIN 3 PRDX3 TTTGCCTATAAGTTTCTTGCCA
v2HS_13026 NM_001003818 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 ATTTCTAAGATGTTTCCTGCCT

v2HS_130273 NM_182765 HECT DOMAIN CONTAINING 2 HECTD2 TACCCTTGAAATAATATACCCA
v2HS_130274 NM_182765 HECT DOMAIN CONTAINING 2 HECTD2 TTGTGCTTATAAGTGGTAACCT
v2HS_130275 NM_182765 HECT DOMAIN CONTAINING 2 HECTD2 TAATGCTTTAATTTACTGTGGC
v2HS_13029 AA261998 TRIPARTITE MOTIF-CONTAINING 56 TRIM56 CTGCCCATTCGAAATCTCAGGC
v2HS_13030 AA766068 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 AATCCCATTGAGAATATCTCCC

v2HS_130308 AF251046 UBIQUITIN PROTEIN LIGASE E3B UBE3B ATTATATTTGCACAAATGTGGT
v2HS_130312 AF251055 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 TATATCAGTGATGATACCAGGA
v2HS_130313 AF251055 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 TTATTCTGGGCATTATTATCGT
v2HS_130315 AF251055 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 ATATGATGCGGTTTCTCTCGGG
v2HS_130316 AF251055 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 TATATGATGCGGTTTCTCTCGG
v2HS_13032 AA766068 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 TAGAAGAGTTACAGAATGAGGA

v2HS_130425 AK054801 V-RAF MURINE SARCOMA VIRAL 
ONCOGENE HOMOLOG B1

BRAF TAAGTCTACTAACAATATTCGT

v2HS_13043 AA909300 RECOMBINATION ACTIVATING GENE 1 RAG1 ATTGCAAATATGTGTGTGTCTT
v2HS_130438 AK056159 ZINC FINGER PROTEIN 336 ZNF336 TTCTTCTTGTCTAGTTTGTCCT
v2HS_13044 AA909300 RECOMBINATION ACTIVATING GENE 1 RAG1 AAGAGTAGATACATTGTACCCA
v2HS_130441 AK056159 ZINC FINGER PROTEIN 336 ZNF336 TTATGATAAATCAGCATGTGGT
v2HS_130442 AK056159 ZINC FINGER PROTEIN 336 ZNF336 AACATACTTCACATTTAAAGGG
v2HS_130452 AK092773 AARF DOMAIN CONTAINING KINASE 5 ADCK5 ATAAGGAAGTAGCGGTCCACGG
v2HS_130454 AK092773 AARF DOMAIN CONTAINING KINASE 5 ADCK5 TTTAGCCATAAGGAAGTAGCGG
v2HS_130463 AK093518 HYPOTHETICAL PROTEIN FLJ36199 ZBTB41 TTCTTGATGCTTTAACCGAGCA
v2HS_130464 AK093518 HYPOTHETICAL PROTEIN FLJ36199 ZBTB41 TTTCCAGTGTCGTTAAACTGGC
v2HS_130465 AK093518 HYPOTHETICAL PROTEIN FLJ36199 ZBTB41 TTAAATGTTGCATTACAGTGCT
v2HS_130466 AK093518 HYPOTHETICAL PROTEIN FLJ36199 ZBTB41 ATTCTGTAACATCGTCTTGGCT
v2HS_130469 NM_145345 UBX DOMAIN CONTAINING 5 UBXD5 ATTCCGGTAGAGCTTCAGCGGG
v2HS_130473 NM_145345 UBX DOMAIN CONTAINING 5 UBXD5 TATCGTCCTGGTAGAGGGTGGG
v2HS_130480 AL832071 TAK1-BINDING PROTEIN 3 TAB3 ATAAATAGAACCAGGAGACCCA
v2HS_130481 NM_152787 TAK1-BINDING PROTEIN 3 TAB3 TATAAATAGAACCAGGAGACCC
v2HS_130482 AL832071 TAK1-BINDING PROTEIN 3 TAB3 TAAACAGGTAAAGGACGCTGGC
v2HS_130483 AL832071 TAK1-BINDING PROTEIN 3 TAB3 TTTCTGATAGCTAGGAGGTCCT
v2HS_130485 AL832071 TAK1-BINDING PROTEIN 3 TAB3 TTTCCTCAGGCGTAGGGATCGC
v2HS_130498 BC011526 PCTAIRE PROTEIN KINASE 3 PCTK3 TTCTTCAATGGTCTCAGTGCGG
v2HS_130499 BC011526 PCTAIRE PROTEIN KINASE 3 PCTK3 TTCTCATTCCGCCGGTTGTGGA
v2HS_130500 BC011526 PCTAIRE PROTEIN KINASE 3 PCTK3 ATATCCATGGGCAGAGAGAGCC
v2HS_130503 BC011526 PCTAIRE PROTEIN KINASE 3 PCTK3 TACTGCTTCAGGTCACTGTCCA
v2HS_130508 BC017923 ZINC FINGER PROTEIN 131 (CLONE PHZ-

10)
ZNF131 TTAAGTCCACAGTTTAGCACTC

v2HS_130509 BC017923 ZINC FINGER PROTEIN 131 (CLONE PHZ-
10)

ZNF131 TACACACCTACCTTTAAGTCCA

v2HS_130512 BC019355 RING FINGER PROTEIN 149 RNF149 TTACACATTGGACATGTTCGGT
v2HS_130513 BC019355 RING FINGER PROTEIN 149 RNF149 ATCACTTCCGTCATCATCTGGT
v2HS_130514 BC019355 RING FINGER PROTEIN 149 RNF149 ATCAAATCAGAATCTAATAGGT
v2HS_130529 BI756092 CHROMOSOME 17 OPEN READING 

FRAME 27
C17ORF27 ATCATTCCTAAGAATCAAACCC

v2HS_130533 BI756092 CHROMOSOME 17 OPEN READING 
FRAME 27

C17ORF27 AACTGGCATCTGTTTAAAGGCC

v2HS_130541 D28476 THYROID HORMONE RECEPTOR 
INTERACTOR 12

TRIP12 TTTGGATTCAAGCTTGCCAGGA

v2HS_130543 D28476 THYROID HORMONE RECEPTOR 
INTERACTOR 12

TRIP12 ATATTGTATGAGTCTTTGTCCA

v2HS_130589 L18960 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 1A, X-LINKED

EIF1AX ATTACATCAGCTTTGTTATCCT

v2HS_13059 AB015344 UBIQUILIN 2 UBQLN2 TTTCTGTGCGGGAAGGCTGCGT
v2HS_130606 NM_000321 RETINOBLASTOMA 1 (INCLUDING 

OSTEOSARCOMA)
RB1 ATAAGTTCACATGTCCTTTCCA
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v2HS_130607 L41870 RETINOBLASTOMA 1 (INCLUDING 

OSTEOSARCOMA)
RB1 TTTCAGTAGATATCGAACTGCT

v2HS_130608 L41870 RETINOBLASTOMA 1 (INCLUDING 
OSTEOSARCOMA)

RB1 ATTAACTGAAATGAAATCACCA

v2HS_130609 L41870 RETINOBLASTOMA 1 (INCLUDING 
OSTEOSARCOMA)

RB1 TTAAAGATGTATCCTATATCCT

v2HS_130611 L41870 RETINOBLASTOMA 1 (INCLUDING 
OSTEOSARCOMA)

RB1 ATATGTTCTAATTCTGGGTGCT

v2HS_130669 NM_000800 FIBROBLAST GROWTH FACTOR 1 
(ACIDIC)

FGF1 TTTGTATATCTTCGAAATGGGC

v2HS_130670 NM_000800 FIBROBLAST GROWTH FACTOR 1 
(ACIDIC)

FGF1 TTCAATGACTTATTAAAGGCCT

v2HS_130671 NM_000800 FIBROBLAST GROWTH FACTOR 1 
(ACIDIC)

FGF1 AATACTAATCAGTTTAACTGCT

v2HS_13076 XM_036937 #N/A #N/A TTACAGCAATAAATAGCAAGGT
v2HS_13084 NM_001166 BACULOVIRAL IAP REPEAT-CONTAINING 

2
BIRC2 TAATGACAAATCATCTGATGCC

v2HS_130931 NM_000849 GLUTATHIONE S-TRANSFERASE M3 
(BRAIN)

GSTM3 TTTCTAGTACCCACTCTCAGGG

v2HS_130932 NM_000849 GLUTATHIONE S-TRANSFERASE M3 
(BRAIN)

GSTM3 TTAATGAGTAAGCAATTGTCCC

v2HS_130933 NM_000849 GLUTATHIONE S-TRANSFERASE M3 
(BRAIN)

GSTM3 TTAGTGAATAGTGTCAAGTGGG

v2HS_130934 NM_000849 GLUTATHIONE S-TRANSFERASE M3 
(BRAIN)

GSTM3 TTTCATCAATATTTCAACAGCT

v2HS_130935 NM_000849 GLUTATHIONE S-TRANSFERASE M3 
(BRAIN)

GSTM3 ATTTGATCCTATTCAATTGGCA

v2HS_130936 NM_000852 GLUTATHIONE S-TRANSFERASE PI GSTP1 TTGGACTGGTACAGGGTGAGGT
v2HS_130945 NM_000853 GLUTATHIONE S-TRANSFERASE THETA 1 GSTT1 TTATGCCACAAGGCCCGGAGGC

v2HS_130948 NM_000854 GLUTATHIONE S-TRANSFERASE THETA 2 GSTT2 AATCACCATCCTTGAGCGTCGG

v2HS_130949 NM_000854 GLUTATHIONE S-TRANSFERASE THETA 2 GSTT2 TTCGGTCAAGATGAAATCACCA

v2HS_130956 NM_000855 GUANYLATE CYCLASE 1, SOLUBLE, 
ALPHA 2

GUCY1A2 TTTCTTCAACCCATCTTGGGCC

v2HS_13096 NM_001761 CYCLIN F CCNF TTAAGCGTGAAAGCTGTCAGCT
v2HS_130975 NM_000858 GUANYLATE KINASE 1 GUK1 ATGATGACCACATCAAACAGGC
v2HS_13099 NM_001923 DAMAGE-SPECIFIC DNA BINDING 

PROTEIN 1, 127KDA
DDB1 TTTATACTCCAGGATGCAGGCA

v2HS_13106 NM_002233 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
4

KCNA4 TTTGAAGATCCGGAATACTCGG

v2HS_131069 NM_000875 INSULIN-LIKE GROWTH FACTOR 1 
RECEPTOR

IGF1R TTTCGGAAACACATAATTTGGG

v2HS_131070 NM_000875 INSULIN-LIKE GROWTH FACTOR 1 
RECEPTOR

IGF1R TTAACTGAGAAGAGGAGTTCGA

v2HS_131071 NM_000875 INSULIN-LIKE GROWTH FACTOR 1 
RECEPTOR

IGF1R TTAGAAATGACAGTTCTCTCCT

v2HS_131072 NM_000875 INSULIN-LIKE GROWTH FACTOR 1 
RECEPTOR

IGF1R TTTGACTGTGAAATCTTCGGCT

v2HS_131075 NM_000876 INSULIN-LIKE GROWTH FACTOR 2 
RECEPTOR

IGF2R TTTCATTGTTATAGGGTGTGCC

v2HS_131098 NM_000880 INTERLEUKIN 7 IL7 ATTATTCAGGCAATTGCTACCA
v2HS_131101 NM_000880 INTERLEUKIN 7 IL7 TTTCTCAAATGCCCTAATCCGT
v2HS_131102 NM_000880 INTERLEUKIN 7 IL7 ATATGCATTTCTCAAATGCCCT
v2HS_131103 NM_000880 INTERLEUKIN 7 IL7 TATGACTCTCTTATTCTCACCG
v2HS_131200 NM_000901 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 2
NR3C2 ATTGTCTTGCTGAAGGCAAGGG

v2HS_131205 NM_000901 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 2

NR3C2 TAAGGCAAAGTTCTTCTGGGCA

v2HS_131236 NM_000907 NATRIURETIC PEPTIDE RECEPTOR 
B/GUANYLATE CYCLASE B 
(ATRIONATRIURETIC PEPTIDE RECEPTOR 
B)

NPR2 ATACACAATGCGCCCGTTGGCC
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v2HS_131240 NM_000907 NATRIURETIC PEPTIDE RECEPTOR 

B/GUANYLATE CYCLASE B 
(ATRIONATRIURETIC PEPTIDE RECEPTOR 
B)

NPR2 TAATCTGTCCAAAGTCTGGCCG

v2HS_131293 NM_000916 OXYTOCIN RECEPTOR OXTR TACCTTATACACAAACATACGC
v2HS_131341 NM_000926 PROGESTERONE RECEPTOR PGR AATGATGATTCTTTCATCCGCT
v2HS_131342 NM_000926 PROGESTERONE RECEPTOR PGR ATACAGAGGAACTCTTCTTGGC
v2HS_131344 NM_000927 ATP-BINDING CASSETTE, SUB-FAMILY B 

(MDR/TAP), MEMBER 1
ABCB1 TATCTTGAAGATTTCATAAGCT

v2HS_131345 NM_000927 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 1

ABCB1 ATTTCCCTTAATATTATCTGGT

v2HS_131346 NM_000927 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 1

ABCB1 TTTCATGATAAAGTCATAGGCA

v2HS_131347 NM_000927 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 1

ABCB1 TAACTTGAGCAGCATCATTGGC

v2HS_131392 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B ATTAATAATGAAATAGCCACCA

v2HS_131395 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B AATCTTCTGCACGTTAACAGCA

v2HS_131396 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B ATTTCCTCTGAGATGATAGCCA

v2HS_131397 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B ATACTCATAGACATAAGTTCCT

v2HS_131422 NM_000944 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, ALPHA 
ISOFORM (CALCINEURIN A ALPHA)

PPP3CA ATAGATAACAAGTTATTGTGCT

v2HS_131426 NM_000944 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, ALPHA 
ISOFORM (CALCINEURIN A ALPHA)

PPP3CA TTTAGAGAATATAAAGTACGCC

v2HS_131428 NM_000945 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
ALPHA ISOFORM (CALCINEURIN B, TYPE 
I)

PPP3R1 TAAATACACAGAGAGCATTGCT

v2HS_131429 NM_000945 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
ALPHA ISOFORM (CALCINEURIN B, TYPE 
I)

PPP3R1 ATTAAGGTAAATAATAGGACGT

v2HS_131430 NM_000945 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
ALPHA ISOFORM (CALCINEURIN B, TYPE 
I)

PPP3R1 ATAAATAAAGTTACAGACTCCT

v2HS_131431 NM_000945 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
ALPHA ISOFORM (CALCINEURIN B, TYPE 
I)

PPP3R1 TTAAACCACAAATATATGTGGG

v2HS_131432 NM_000945 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
ALPHA ISOFORM (CALCINEURIN B, TYPE 
I)

PPP3R1 ATTTAAGTGGCATAAATTTGGA

v2HS_131448 NM_000948 PROLACTIN PRL ATTCGCTGAACATTTCTGAGGA
v2HS_131455 NM_000949 PROLACTIN RECEPTOR PRLR TATTGTGGTAAGAGGATCTGGG
v2HS_131507 NM_000959 PROSTAGLANDIN F RECEPTOR (FP) PTGFR TTATAGTCTCGATGTCCAAGGA
v2HS_131508 NM_000959 PROSTAGLANDIN F RECEPTOR (FP) PTGFR ATTGCACAACAATGAAACACCA
v2HS_131509 NM_000959 PROSTAGLANDIN F RECEPTOR (FP) PTGFR TTTCCAAATGATGAGATCTGCC
v2HS_131541 NM_000964 RETINOIC ACID RECEPTOR, ALPHA RARA TTATCCAGTAGATCTCAGTGGA
v2HS_131543 NM_011243 RETINOIC ACID RECEPTOR, BETA RARB ATTCTTCTGAATACTTCTGCGG
v2HS_131544 NM_000965 RETINOIC ACID RECEPTOR, BETA RARB ATAACACAGTTCTTATCTCGGT
v2HS_131602 BC082247 SIMILAR TO UBIQUITIN-ASSOCIATED 

PROTEIN 1 (PREDICTED)
LOC390595 TAACCAGACCTTCTTCTTGCCA

v2HS_131683 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 ATACAGTTCCAATCAGTGTGTC

v2HS_131684 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 TAATACAGTTCCAATCAGTGTG

v2HS_13170 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 ATTCCTATTTAAATGCCGCCCG
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v2HS_131713 XM_165511 SIMILAR TO FATTY ACID-BINDING 

PROTEIN, EPIDERMAL (E-FABP) 
(PSORIASIS-ASSOCIATED FATTY ACID-
BINDING PROTEIN HOMOLOG) (PA-
FABP)

LOC402628 TTTCTTGTTATTGTGCTTTCCT

v2HS_13180 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 
(UBC13 HOMOLOG, YEAST)

UBE2N ATATCCATTACCTTAAACTGCA

v2HS_131873 NM_001481 GROWTH ARREST-SPECIFIC 8 GAS8 TTTCTCCCTGACTTTCAAACGG
v2HS_13192 NM_003409 ZINC FINGER PROTEIN 161 HOMOLOG 

(MOUSE)
ZFP161 TTTATAATTCTCATTTACGGCT

v2HS_132006 NM_001505 G PROTEIN-COUPLED RECEPTOR 30 GPR30 ATGAAGGTGCACAGGACGGCGA
v2HS_132008 NM_001505 G PROTEIN-COUPLED RECEPTOR 30 GPR30 TTCCTTCTCCTCTTTAACTCGG
v2HS_132009 NM_001505 G PROTEIN-COUPLED RECEPTOR 30 GPR30 AAGATGGAGGACGCTCAGGCGT
v2HS_132044 NM_001511 CHEMOKINE (C-X-C MOTIF) LIGAND 1 

(MELANOMA GROWTH STIMULATING 
ACTIVITY, ALPHA)

CXCL1 TATAATAGGACAGTGTGCAGGT

v2HS_132106 NM_001522 GUANYLATE CYCLASE 2F, RETINAL GUCY2F ATAAATCCTGAGGCCATCTGGT
v2HS_132108 NM_001522 GUANYLATE CYCLASE 2F, RETINAL GUCY2F TTTCTGGAATGCTGAACCAGGC
v2HS_132109 NM_001522 GUANYLATE CYCLASE 2F, RETINAL GUCY2F ATAAGCAAAGTAAGGCAGACCA
v2HS_132110 NM_001522 GUANYLATE CYCLASE 2F, RETINAL GUCY2F TAATCTGGAAGCTTACACTGGC
v2HS_132136 NM_001527 HISTONE DEACETYLASE 2 HDAC2 TAATTTCCAATATCACCGTCGT
v2HS_132137 NM_001527 HISTONE DEACETYLASE 2 HDAC2 TATAAGCCATAATTTAACAGCA
v2HS_132139 NM_001527 HISTONE DEACETYLASE 2 HDAC2 AATTGACAGCATAGTATTTGCC
v2HS_132140 NM_001527 HISTONE DEACETYLASE 2 HDAC2 AATAGGCTTAAATATCTGCCCA
v2HS_132149 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 

SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A TTATACCCACACTGAGGTTGGT

v2HS_132150 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 
SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A TTTCATATCCAGGCTGTGTCGA

v2HS_132151 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 
SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A ATATTCATAAATTGAGCGGCCT

v2HS_132152 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 
SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A TAAAGATATGATTGTGTCTCCA

v2HS_132153 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 
SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A ATATTCACTGGGACTATTAGGC

v2HS_132277 NM_001551 IMMUNOGLOBULIN (CD79A) BINDING 
PROTEIN 1

IGBP1 ATTCCTCTGGTGCTGCCTTGGC

v2HS_132279 NM_001551 IMMUNOGLOBULIN (CD79A) BINDING 
PROTEIN 1

IGBP1 TATACAGAGCCATTTCTCAGCA

v2HS_132280 NM_001552 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 4

IGFBP4 TAGAGGTCCTCGTGGGTGCGGC

v2HS_132285 NM_001552 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 4

IGFBP4 AAGGAGATATGGAGAGGGAGGC

v2HS_132289 NM_001553 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 7

IGFBP7 AATATTCTGGAGGTTTATAGCT

v2HS_132292 NM_001554 CYSTEINE-RICH, ANGIOGENIC INDUCER, 
61

CYR61 TTCTGGAGTTATATTCACAGGG

v2HS_132297 NM_001554 CYSTEINE-RICH, ANGIOGENIC INDUCER, 
61

CYR61 TTATTCCAGTATTACATTTCCC

v2HS_132312 NM_001558 INTERLEUKIN 10 RECEPTOR, ALPHA IL10RA TTATGATGTGTTTGAGTGTCCA
v2HS_132313 NM_001558 INTERLEUKIN 10 RECEPTOR, ALPHA IL10RA TTTGCAGATGGGTGCCAGAGGT
v2HS_132328 NM_001561 TUMOR NECROSIS FACTOR RECEPTOR 

SUPERFAMILY, MEMBER 9
TNFRSF9 ATTATCACAGAATGTACCAGCT

v2HS_132330 NM_001561 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 9

TNFRSF9 TTAACAACAGAGAAACGGAGCG

v2HS_132331 NM_001561 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 9

TNFRSF9 TATACAGGAGTTTCTTTCTGCC

v2HS_132333 NM_001561 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 9

TNFRSF9 TTTAAAGGCCAACTCATTGGCA

v2HS_132360 NM_001567 INOSITOL POLYPHOSPHATE 
PHOSPHATASE-LIKE 1

INPPL1 TATTCCACAGTGATTGCATGGC

Page 22



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_132366 NM_001569 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 

KINASE 1
IRAK1 TACACCTGGGTCATAGGAGGCC

v2HS_132369 NM_001569 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 1

IRAK1 TATTACTCAAGGACAACCTGGA

v2HS_132372 NM_001570 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 2

IRAK2 TTGATCCTGGACTTGAACAGGC

v2HS_132375 NM_001570 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 2

IRAK2 ATATCACTGAGGAGTAAGTCCT

v2HS_132395 NM_001586 CHROMOSOME X OPEN READING FRAME 
2

CXORF2 TTTACCTTCTGCAACAGCAGGT

v2HS_132461 NM_001616 ACTIVIN A RECEPTOR, TYPE IIA ACVR2A TATCTTTGTCACCATAACACGG
v2HS_132464 NM_001616 ACTIVIN A RECEPTOR, TYPE IIA ACVR2A ATACCTCTGGAGCCATGTACCT
v2HS_132465 NM_001616 ACTIVIN A RECEPTOR, TYPE IIA ACVR2A TTTGTTAGTCTCTGCATCTGGG
v2HS_132477 NM_001619 ADRENERGIC, BETA, RECEPTOR KINASE 

1
ADRBK1 TTTCCTGAATAAGGGCACAGGA

v2HS_132480 NM_001621 ARYL HYDROCARBON RECEPTOR AHR TAATACAAAGCCATTCAGAGCC
v2HS_132481 NM_001621 ARYL HYDROCARBON RECEPTOR AHR TTATAACAGACTACTGTCTGGG
v2HS_132482 NM_001621 ARYL HYDROCARBON RECEPTOR AHR TTTACTATCTTGAAAGAGCCCT
v2HS_132483 NM_001621 ARYL HYDROCARBON RECEPTOR AHR TTAAAGAATCTTGGACATACGT
v2HS_132494 NM_001623 ALLOGRAFT INFLAMMATORY FACTOR 1 AIF1 ATTTAATTTGTTGACTCTGGCT

v2HS_132495 NM_004847 ALLOGRAFT INFLAMMATORY FACTOR 1 AIF1 TATTTAATTTGTTGACTCTGGC

v2HS_132514 NM_001628 ALDO-KETO REDUCTASE FAMILY 1, 
MEMBER B1 (ALDOSE REDUCTASE)

AKR1B1 TTCTCATTCTGGTACACATGGG

v2HS_132518 NM_001628 ALDO-KETO REDUCTASE FAMILY 1, 
MEMBER B1 (ALDOSE REDUCTASE)

AKR1B1 TTTAAGATCATCTCCACCTGGA

v2HS_132550 NM_001635 AMPHIPHYSIN (STIFF-MAN SYNDROME 
WITH BREAST CANCER 128KDA 
AUTOANTIGEN)

AMPH TTTGATTGCTGCTAAATATCCT

v2HS_132553 NM_001635 AMPHIPHYSIN (STIFF-MAN SYNDROME 
WITH BREAST CANCER 128KDA 
AUTOANTIGEN)

AMPH TATGATTTGGACTTGCTGTCGG

v2HS_132555 NM_001635 AMPHIPHYSIN (STIFF-MAN SYNDROME 
WITH BREAST CANCER 128KDA 
AUTOANTIGEN)

AMPH ATTGTGAATAATGAAGTATCCT

v2HS_13257 NM_003758 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 1 ALPHA, 35KDA

EIF3S1 TAATGGAAAGGTTTACCTTCTT

v2HS_132616 NM_001647 APOLIPOPROTEIN D APOD ATTAGTGAGTAGTTGGCCTGGA
v2HS_132617 NM_001647 APOLIPOPROTEIN D APOD TTTCCATTAGTGAGTAGTTGGC
v2HS_132618 NM_001647 APOLIPOPROTEIN D APOD TTTAACACTTTGATCTTTCCGT
v2HS_132619 NM_001647 APOLIPOPROTEIN D APOD TTGATTCACAGTTCCATCAGCT
v2HS_132621 NM_001647 APOLIPOPROTEIN D APOD TAACATGGAGTGGGTGCAGCCT
v2HS_132625 AF335478 KALLIKREIN 3, (PROSTATE SPECIFIC 

ANTIGEN)
KLK3 TTGGAAATAACATGGAGGTCCA

v2HS_132627 NM_001648 KALLIKREIN 3, (PROSTATE SPECIFIC 
ANTIGEN)

KLK3 ATTGAGTGATATGTCTCCAGGC

v2HS_132656 NM_001654 V-RAF MURINE SARCOMA 3611 VIRAL 
ONCOGENE HOMOLOG

ARAF TTAGACTTGAGATCTCGGTGGA

v2HS_132657 NM_001654 V-RAF MURINE SARCOMA 3611 VIRAL 
ONCOGENE HOMOLOG

ARAF TAAAGATAATCTGGTCACGGCA

v2HS_132668 BI859501 TRIPARTITE MOTIF-CONTAINING 23 TRIM23 AATAAGCTCGAATACATGACCG
v2HS_132673 NM_001657 AMPHIREGULIN (SCHWANNOMA-

DERIVED GROWTH FACTOR)
AREG ATCATCGACAATATAGCCAGGT

v2HS_132702 NM_001664 RAS HOMOLOG GENE FAMILY, MEMBER A RHOA TAAGAAATTCCTTGAATTAGCG

v2HS_132703 NM_001664 RAS HOMOLOG GENE FAMILY, MEMBER A RHOA TAGTTATAAAGTAGTTACAGCC

v2HS_132710 NM_001665 RAS HOMOLOG GENE FAMILY, MEMBER G 
(RHO G)

RHOG ATGAGAATACCCAGTGTTCCCA

v2HS_132755 NM_001675 ACTIVATING TRANSCRIPTION FACTOR 4 
(TAX-RESPONSIVE ENHANCER ELEMENT 
B67)

ATF4 TTAAACTTTCTGGGAGATGGCC

v2HS_132757 NM_182810 ACTIVATING TRANSCRIPTION FACTOR 4 
(TAX-RESPONSIVE ENHANCER ELEMENT 
B67)

ATF4 TAAACTAAAGGAATGATCTGGA
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v2HS_132782 NM_001680 FXYD DOMAIN CONTAINING ION 

TRANSPORT REGULATOR 2
FXYD2 TTATTATAAGCATGAGGTGGCA

v2HS_132783 NM_001680 FXYD DOMAIN CONTAINING ION 
TRANSPORT REGULATOR 2

FXYD2 TTTATTATAAGCATGAGGTGGC

v2HS_132889 NM_001699 AXL RECEPTOR TYROSINE KINASE AXL AATCATCTAGAATCTTGGAGCA
v2HS_132891 NM_001699 AXL RECEPTOR TYROSINE KINASE AXL TAACTTAGATGCTTAGGATCCG
v2HS_132923 NM_001706 B-CELL CLL/LYMPHOMA 6 (ZINC FINGER 

PROTEIN 51)
BCL6 TAAAGATGCTATAGAACAGGCC

v2HS_132926 NM_001706 B-CELL CLL/LYMPHOMA 6 (ZINC FINGER 
PROTEIN 51)

BCL6 AAGTGTTACAGTATCCTTTGGG

v2HS_133011 NM_002110 HEMOPOIETIC CELL KINASE HCK TAGTTGCTTGGGATGTAGCCCT
v2HS_133032 NM_002115 HEXOKINASE 3 (WHITE CELL) HK3 TTAAGGAGACATCGCATTCCGG
v2HS_133120 NM_173157 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 1
NR4A1 ATGTGCGGACACCATAATGCTG

v2HS_133229 NM_002160 TENASCIN C (HEXABRACHION) TNC ATAAAGTACTCCACACCAGGCT
v2HS_133230 NM_002160 TENASCIN C (HEXABRACHION) TNC ATATTCCGGAAGATGATCTCCC
v2HS_133231 NM_002160 TENASCIN C (HEXABRACHION) TNC TTAATGTCGGAAATGGTTAGGT
v2HS_133234 NM_002160 TENASCIN C (HEXABRACHION) TNC ATTGTGGTGAAGATGGTCTGGA
v2HS_133263 NM_002165 INHIBITOR OF DNA BINDING 1, 

DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID1 AAGTCTCTGGTGACTAGTAGGT

v2HS_133264 NM_002165 INHIBITOR OF DNA BINDING 1, 
DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID1 ATACAATACAAAGCAATTTCCT

v2HS_133278 V00550 INTERFERON, ALPHA 8 IFNA8 TTATCATCAAACTCCTCCTGGG
v2HS_133279 NM_002170 INTERFERON, ALPHA 8 IFNA8 AACTGTTTATCATCAAACTCCT
v2HS_133280 NM_002170 INTERFERON, ALPHA 8 IFNA8 TAGTCTATGAGAATCATTTCCG
v2HS_133282 NM_002170 INTERFERON, ALPHA 8 IFNA8 TAGATGAATAGATCCATCAGCA
v2HS_133297 NM_002178 INSULIN-LIKE GROWTH FACTOR 

BINDING PROTEIN 6
IGFBP6 AATTGGGCTGGGAGGGCGTGGT

v2HS_133299 NM_002178 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 6

IGFBP6 TTCCGGTAGAAGCCTCGATGGT

v2HS_133338 NM_002188 INTERLEUKIN 13 IL13 TTCTTTAAATGTAAGAGCAGGT
v2HS_133341 NM_002188 INTERLEUKIN 13 IL13 TACACAGTACTTATTACCAGGG
v2HS_133342 NM_002188 INTERLEUKIN 13 IL13 TACTCGTTGGCTGAGAGCTGGC
v2HS_133391 NM_002198 INTERFERON REGULATORY FACTOR 1 IRF1 TAATCTGCATCTCTAGCCAGGG
v2HS_133392 NM_002198 INTERFERON REGULATORY FACTOR 1 IRF1 ATTTGGTTGGAATTAATCTGCA
v2HS_133394 NM_002198 INTERFERON REGULATORY FACTOR 1 IRF1 TAAAGTCTCCATAGACAGAGGT
v2HS_133427 NM_002204 INTEGRIN, ALPHA 3 (ANTIGEN CD49C, 

ALPHA 3 SUBUNIT OF VLA-3 RECEPTOR)
ITGA3 TTTCACTGTGATGTTCATCCGC

v2HS_133429 NM_002204 INTEGRIN, ALPHA 3 (ANTIGEN CD49C, 
ALPHA 3 SUBUNIT OF VLA-3 RECEPTOR)

ITGA3 AACTATACTCAGATAAGTCCCA

v2HS_133430 NM_005501 INTEGRIN, ALPHA 3 (ANTIGEN CD49C, 
ALPHA 3 SUBUNIT OF VLA-3 RECEPTOR)

ITGA3 ATATCCTGAAATCCATCCTGGT

v2HS_133432 NM_002204 INTEGRIN, ALPHA 3 (ANTIGEN CD49C, 
ALPHA 3 SUBUNIT OF VLA-3 RECEPTOR)

ITGA3 TTACTACATTCAAGTGTCGGCT

v2HS_133465 NM_002210 INTEGRIN, ALPHA V (VITRONECTIN 
RECEPTOR, ALPHA POLYPEPTIDE, 
ANTIGEN CD51)

ITGAV ATATCATTGAAACCATCCTGGT

v2HS_133466 NM_002210 INTEGRIN, ALPHA V (VITRONECTIN 
RECEPTOR, ALPHA POLYPEPTIDE, 
ANTIGEN CD51)

ITGAV TTTGTCTATATCTGTGGCTCCT

v2HS_133468 NM_002210 INTEGRIN, ALPHA V (VITRONECTIN 
RECEPTOR, ALPHA POLYPEPTIDE, 
ANTIGEN CD51)

ITGAV ATTCTCAAAGGGTTGATCTCCA

v2HS_133524 NM_002220 INOSITOL 1,4,5-TRISPHOSPHATE 3-
KINASE A

ITPKA TTCTTGAAAGGGCTTATGACCG

v2HS_133531 NM_002221 INOSITOL 1,4,5-TRISPHOSPHATE 3-
KINASE B

ITPKB TTTCTCTTCTAGTAGGTGACCC

v2HS_133532 NM_002221 INOSITOL 1,4,5-TRISPHOSPHATE 3-
KINASE B

ITPKB TATCTGCAAGGGACTCTGGGCC
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v2HS_133533 NM_002221 INOSITOL 1,4,5-TRISPHOSPHATE 3-

KINASE B
ITPKB ATAACAAATGATGCCAGGAGGC

v2HS_133534 NM_002221 INOSITOL 1,4,5-TRISPHOSPHATE 3-
KINASE B

ITPKB AAGTATTGCCAATAAGAGGCCC

v2HS_133559 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 TTTCACCAAATCATACTGTCCC

v2HS_133562 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 TTATCCTCCAAGTAGCTCAGGG

v2HS_133563 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 TTAGTACACACATTTCCATGGA

v2HS_133564 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 TTTCTTGCTGCCAAGTCCCGGT

v2HS_133568 NM_002228 V-JUN SARCOMA VIRUS 17 ONCOGENE 
HOMOLOG (AVIAN)

JUN ATGTTTGACTTCTCAGTGGGCT

v2HS_133569 NM_002228 V-JUN SARCOMA VIRUS 17 ONCOGENE 
HOMOLOG (AVIAN)

JUN ATAAATGGTCACAGCACATGCC

v2HS_133577 NM_002231 CD82 ANTIGEN CD82 ATTTGGTGACTTTGATACAGGC
v2HS_133583 NM_002232 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
3

KCNA3 TTGAAGTTGGAAACAATCACGG

v2HS_133585 NM_002232 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
3

KCNA3 ATTTACTACGAATTGATGTGCT

v2HS_133586 NM_002232 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
3

KCNA3 ATATGCACAGAACTTCACAGGA

v2HS_133588 NM_002232 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
3

KCNA3 ATATCTAACATTCCAAACACCA

v2HS_133589 NM_002233 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
4

KCNA4 TTTCATTTGGGTCTCAAAGCGT

v2HS_133594 NM_002233 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
4

KCNA4 ATTTCTTGAGCAAATTAGAGGG

v2HS_133595 NM_002234 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
5

KCNA5 TTAATGAAGCCCTCATCCTCGC

v2HS_133596 NM_002234 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
5

KCNA5 TAACCAAGACCGAGACGATGGC

v2HS_133600 NM_002234 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
5

KCNA5 TTCTTCAAGAACATACTCTGCC

v2HS_133604 NM_002235 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
6

KCNA6 TTCATATGACAGAAGCTGGGCA

v2HS_133606 NM_002235 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
6

KCNA6 TAAACCACATATTTCATGCCCA

v2HS_133611 NM_002236 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY F, MEMBER 1

KCNF1 TTAAACAGGGTCTCTGGATGGC

v2HS_133612 NM_002236 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY F, MEMBER 1

KCNF1 ATTGAGGGAGATACAGAAGCGG

v2HS_133701 NM_002251 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 1

KCNS1 TTTACCAAATACCTACTCTGCA

v2HS_133706 NM_002252 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 3

KCNS3 TTTGCTTCTGGTAGTACTTGGA

v2HS_133707 NM_002252 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 3

KCNS3 TTGCTGTGCAATTCTCCAAGGA

v2HS_133708 NM_002252 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 3

KCNS3 TTCCATGTTTAGAACATGAGCA
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v2HS_133709 NM_002253 KINASE INSERT DOMAIN RECEPTOR (A 

TYPE III RECEPTOR TYROSINE KINASE)
KDR AATTTGAAGAGTTGTATTAGCC

v2HS_133711 NM_002253 KINASE INSERT DOMAIN RECEPTOR (A 
TYPE III RECEPTOR TYROSINE KINASE)

KDR TTTGTCACTGAGACAGCTTGGC

v2HS_133712 NM_002253 KINASE INSERT DOMAIN RECEPTOR (A 
TYPE III RECEPTOR TYROSINE KINASE)

KDR TATAAATATCCCGGGCCAAGCC

v2HS_133713 NM_002253 KINASE INSERT DOMAIN RECEPTOR (A 
TYPE III RECEPTOR TYROSINE KINASE)

KDR TTAGCTTGCAAGAGATTTCCCA

v2HS_133714 NM_002253 KINASE INSERT DOMAIN RECEPTOR (A 
TYPE III RECEPTOR TYROSINE KINASE)

KDR TTACTTCTGGTTCTTCTAACGG

v2HS_133815 NM_153490 KERATIN 13 KRT13 TAACAGAGGCACTAGAAGTCGT
v2HS_133824 NM_002276 KERATIN 19 KRT19 TTGAGGTTCTGCATGGTTAGCT
v2HS_133826 NM_002276 KERATIN 19 KRT19 TTCAATACCGCTGATCAGCGCC
v2HS_133974 NM_002309 LEUKEMIA INHIBITORY FACTOR 

(CHOLINERGIC DIFFERENTIATION 
FACTOR)

LIF ATAAATAGAAATCATGCCAGGT

v2HS_133975 NM_002309 LEUKEMIA INHIBITORY FACTOR 
(CHOLINERGIC DIFFERENTIATION 
FACTOR)

LIF AATATCTGCCAGGAACAGTGCG

v2HS_134002 NM_002314 LIM DOMAIN KINASE 1 LIMK1 ATTTGCTCAGAGCACCCATGGC
v2HS_134006 NM_002314 LIM DOMAIN KINASE 1 LIMK1 TTCTTGTTCTCGCGGACCAGGC
v2HS_13403 NM_005798 RET FINGER PROTEIN 2 RFP2 ATGTTAAAGGCCATCCGTTGCT
v2HS_13405 NM_005798 RET FINGER PROTEIN 2 RFP2 ATTCCAGTAGCTGAAGTTTCCT
v2HS_13406 NM_005802 TOPOISOMERASE I BINDING, 

ARGININE/SERINE-RICH
TOPORS ATGACTGAAGAATCAGAATGGC

v2HS_13407 NM_005802 TOPOISOMERASE I BINDING, 
ARGININE/SERINE-RICH

TOPORS ATTTGTTCATCCTTTCCAAGGA

v2HS_13408 NM_005802 TOPOISOMERASE I BINDING, 
ARGININE/SERINE-RICH

TOPORS AATTGGCATGCTGGTCAAAGGC

v2HS_13409 NM_005879 TRAF INTERACTING PROTEIN TRAIP ATTGAGATCAATATCATCACGG
v2HS_134105 X60702 LEUKOCYTE TYROSINE KINASE LTK ATCAGTTCCAGCAGAATGAGGC
v2HS_134108 NM_002344 LEUKOCYTE TYROSINE KINASE LTK AATGGGAAAGCAATCCAGTGCT
v2HS_134109 NM_002344 LEUKOCYTE TYROSINE KINASE LTK TTAGAAGCATCTGCAGGGTGGG
v2HS_13413 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP TTTCATTGGCTTTCTCTGTGGC

v2HS_134141 NM_002350 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
RELATED ONCOGENE HOMOLOG

LYN TTCTCTAATAAGGAAAGCTCCA

v2HS_134142 NM_002350 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
RELATED ONCOGENE HOMOLOG

LYN TAATCATGTCGCTGATACAGGG

v2HS_134153 NM_002353 TUMOR-ASSOCIATED CALCIUM SIGNAL 
TRANSDUCER 2

TACSTD2 ATAAATAGACTGAGTTTCCGGG

v2HS_134156 NM_002353 TUMOR-ASSOCIATED CALCIUM SIGNAL 
TRANSDUCER 2

TACSTD2 ATTTGCTCAAAGGCTAAATGGA

v2HS_13416 NM_183044 RING FINGER PROTEIN (C3H2C3 TYPE) 6 RNF6 TATGGTACTAACATAGGTTCGA

v2HS_134160 NM_002354 TUMOR-ASSOCIATED CALCIUM SIGNAL 
TRANSDUCER 1

TACSTD1 ATAAATTAAAGTTTGACCAGGA

v2HS_134162 NM_002354 TUMOR-ASSOCIATED CALCIUM SIGNAL 
TRANSDUCER 1

TACSTD1 TAAACTAACAAACTCATGACCT

v2HS_13417 NM_005977 RING FINGER PROTEIN (C3H2C3 TYPE) 6 RNF6 ATTATGGTCTCTCATAAGCCGA

v2HS_134183 NM_032711 V-MAF MUSCULOAPONEUROTIC 
FIBROSARCOMA ONCOGENE HOMOLOG 
G (AVIAN)

MAFG TTGTGATGACGCTGGTGGCGGC

v2HS_134184 NM_032711 V-MAF MUSCULOAPONEUROTIC 
FIBROSARCOMA ONCOGENE HOMOLOG 
G (AVIAN)

MAFG TTACTATTGTGATGACGCTGGT

v2HS_13419 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 
2 (P45)

SKP2 ATAACTGAGTTCGATAGGTCCA
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v2HS_134230 NM_009587 LECTIN, GALACTOSIDE-BINDING, 

SOLUBLE, 9 (GALECTIN 9)
LGALS9 ATTGACAGTGATCTGAAGTCCG

v2HS_134233 NM_002308 LECTIN, GALACTOSIDE-BINDING, 
SOLUBLE, 9 (GALECTIN 9)

LGALS9 ATGTGGTTCCCAGAGCACAGGT

v2HS_134234 NM_009587 LECTIN, GALACTOSIDE-BINDING, 
SOLUBLE, 9 (GALECTIN 9)

LGALS9 ATTAAAGCCCAGATCCCAGGCA

v2HS_134254 NM_015906 KIAA1113 PROTEIN TRIM33 TTTGTGAAGTTCATAACATGCT
v2HS_134255 NM_015906 KIAA1113 PROTEIN TRIM33 AATTGACTACATTCTTTGCCCA
v2HS_134256 NM_015906 KIAA1113 PROTEIN TRIM33 TTTCTGGATTGGTAACTGAGGG
v2HS_134257 NM_015906 KIAA1113 PROTEIN TRIM33 ATTATCTAAACTACTTGAGCCA
v2HS_134258 NM_015906 KIAA1113 PROTEIN TRIM33 ATTAACAAGGCTGCTGAGCCCT
v2HS_134259 NM_015906 KIAA1113 PROTEIN TRIM33 TTTATCTTCAAAGTACAATGCA
v2HS_13427 NM_006063 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 10
KBTBD10 GACTGAGATCAGTTCCTGTGGA

v2HS_13431 NM_006074 TRIPARTITE MOTIF-CONTAINING 22 TRIM22 ATTAGGTCGGAGGTTCCCAGGC
v2HS_13436 NM_006313 UBIQUITIN SPECIFIC PEPTIDASE 15 USP15 ATAAACCAGCATCCTGAATGGT
v2HS_13437 NM_006313 UBIQUITIN SPECIFIC PEPTIDASE 15 USP15 TTTCCATTTCACTTGGTGAGCC
v2HS_13439 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 AATTCCTAACAAAGAACTTGCT
v2HS_13441 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 ATTTGTAAACAATATCTTGCAT
v2HS_13442 NM_006321 ARIADNE HOMOLOG 2 (DROSOPHILA) ARIH2 TTCACAGATCTCTGTATCAGCT

v2HS_13443 NM_006321 ARIADNE HOMOLOG 2 (DROSOPHILA) ARIH2 TTCTATCACAATATTCACAGAT

v2HS_13445 NM_006352 ZINC FINGER PROTEIN 238 ZNF238 TAAATTAGTGAGATTCTCATGC
v2HS_13446 NM_006352 ZINC FINGER PROTEIN 238 ZNF238 ATAAATGCACACTGCACATGCA
v2HS_13448 NM_006357 UBIQUITIN-CONJUGATING ENZYME E2E 

3 (UBC4/5 HOMOLOG, YEAST)
UBE2E3 CTAGTGGATAACTTAGCAGTGG

v2HS_13449 NM_006357 UBIQUITIN-CONJUGATING ENZYME E2E 
3 (UBC4/5 HOMOLOG, YEAST)

UBE2E3 TTTGAAATAGTCAAAGCGGGAC

v2HS_134506 NM_015955 CHROMOSOME 2 OPEN READING FRAME 
4

C2ORF4 AATTCTCCGGGTAATAGACGGA

v2HS_13452 NM_006395 ATG7 AUTOPHAGY RELATED 7 HOMOLOG 
(S. CEREVISIAE)

ATG7 TTCGAAGATGATGCTGTGGGCA

v2HS_13454 NM_006447 UBIQUITIN SPECIFIC PEPTIDASE 16 USP16 TTATGTGTTTGTTAACTTTGCG
v2HS_13455 NM_006447 UBIQUITIN SPECIFIC PEPTIDASE 16 USP16 ATTAGAGAGATGACTATTTGCG
v2HS_13456 NM_006447 UBIQUITIN SPECIFIC PEPTIDASE 16 USP16 AATAAACATGATTTCTTCTGGC
v2HS_134574 NM_015967 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 22 (LYMPHOID)
PTPN22 ATTGGAAATGCCTTTGTCTGCC

v2HS_134575 NM_015967 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 22 (LYMPHOID)

PTPN22 ATGGTGCTTTACATTAGAGGCA

v2HS_134577 NM_015967 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 22 (LYMPHOID)

PTPN22 TAAGGATTTGGGAACATTTGGT

v2HS_13460 NM_006469 INFLUENZA VIRUS NS1A BINDING 
PROTEIN

IVNS1ABP TAAAGATTTCAAATAAATAGGG

v2HS_134621 NM_015978 TNNI3 INTERACTING KINASE TNNI3K TAAATGAAGTAGAGACAGCCCA
v2HS_134622 NM_015978 TNNI3 INTERACTING KINASE TNNI3K ATAGATATTAACAACATGAGGT
v2HS_134623 NM_015978 TNNI3 INTERACTING KINASE TNNI3K ATATGTATTGAGTGACAATGGC
v2HS_134632 NM_015981 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE (CAM KINASE) II 
ALPHA

CAMK2A TTTGATCTGCTGGTACAGGCGG

v2HS_134634 NM_015981 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II 
ALPHA

CAMK2A TTGCTTATGGCTTCAATCAGCT

v2HS_134635 NM_015981 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE (CAM KINASE) II 
ALPHA

CAMK2A ATATCCATTAACGCGAAATCCA

v2HS_134646 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 
4 (PUTATIVE)

UBE2D4 ATTTGGCATCAAAGAGGTGGCA

v2HS_134649 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 
4 (PUTATIVE)

UBE2D4 TACGTTTAAGAGTCTCTCTCCC

v2HS_13465 NM_006497 HYPERMETHYLATED IN CANCER 1 HIC1 TTGAGCTGCAGCAGCAGCTGCC
v2HS_134650 NM_015984 UBIQUITIN CARBOXYL-TERMINAL 

HYDROLASE L5
UCHL5 TTAAACTCTGATAATGTCTCGC
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v2HS_134651 NM_015984 UBIQUITIN CARBOXYL-TERMINAL 

HYDROLASE L5
UCHL5 ATACAGTCTCCCATTAACAGGA

v2HS_134653 NM_015984 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 ATTGCCAAACGTGCACTGAGCC

v2HS_134655 NM_015984 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 AATTACAGATAAGGAATATCGT

v2HS_13467 NM_006510 RET FINGER PROTEIN RFP TTTCTCTTGCAAATCTGGAGGT
v2HS_13468 NM_006510 RET FINGER PROTEIN RFP ATATTGTCCCAGAATCCTTCCA
v2HS_134681 NM_015990 KELCH-LIKE 5 (DROSOPHILA) KLHL5 AATTCATCTGATGTACATGGCT
v2HS_134683 NM_015990 KELCH-LIKE 5 (DROSOPHILA) KLHL5 TAATTGTGAGCCACTTTATGCA
v2HS_134684 NM_015990 KELCH-LIKE 5 (DROSOPHILA) KLHL5 TTATCACCAAGTAAACAGACCC
v2HS_134685 NM_015990 KELCH-LIKE 5 (DROSOPHILA) KLHL5 TAATAATGAAACATGAATGCCA
v2HS_13469 NM_006511 REGULATORY SOLUTE CARRIER 

PROTEIN, FAMILY 1, MEMBER 1
RSC1A1 TAAAGCCAGCACGGAGAATGCG

v2HS_13470 NM_006511 REGULATORY SOLUTE CARRIER 
PROTEIN, FAMILY 1, MEMBER 1

RSC1A1 TAAATGTTTCTGAATTTGAGCA

v2HS_13471 NM_006511 REGULATORY SOLUTE CARRIER 
PROTEIN, FAMILY 1, MEMBER 1

RSC1A1 TATGGAGATGAAATTTGAGGCC

v2HS_13473 NM_006537 UBIQUITIN SPECIFIC PEPTIDASE 3 USP3 TTAAAGTTTATCCGATCCAGCT
v2HS_134735 NM_016501 #N/A #N/A AATATACACCACTGAACACCGA
v2HS_13475 NM_006568 CELL GROWTH REGULATOR WITH RING 

FINGER DOMAIN 1
CGRRF1 ATTCTGAAGCAATAAACATGCT

v2HS_13476 NM_006568 CELL GROWTH REGULATOR WITH RING 
FINGER DOMAIN 1

CGRRF1 ATAAACATGCTTCTGCAGAGCT

v2HS_134767 NM_016508 CYCLIN-DEPENDENT KINASE-LIKE 3 CDKL3 ATGATCATACAGCCCAAAGCCC
v2HS_134768 NM_016508 CYCLIN-DEPENDENT KINASE-LIKE 3 CDKL3 ATAACTCTGACTTTGATCTCCT
v2HS_13479 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 TTAGATATGGAGGCAACTTGGT
v2HS_13480 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 AAGTGGTACCATCATATGCCCG
v2HS_13482 NM_006604 RET FINGER PROTEIN-LIKE 3 RFPL3 AATGAGGAGGAAGTTGTTGGCT
v2HS_134873 NM_016532 SKELETAL MUSCLE AND KIDNEY 

ENRICHED INOSITOL PHOSPHATASE
SKIP ATGATCCCAGAGTTCAATTCCT

v2HS_134877 NM_016532 SKELETAL MUSCLE AND KIDNEY 
ENRICHED INOSITOL PHOSPHATASE

SKIP TTCTTCATACACAGGCTTGCGG

v2HS_134926 NM_016542 MST3 AND SOK1-RELATED KINASE RP6-213H19.1 TTAATAGCAACGACTTGCTGGG
v2HS_134930 NM_016542 MST3 AND SOK1-RELATED KINASE RP6-213H19.1 AATTGTTACAATATAGGCACCA
v2HS_134931 NM_016542 MST3 AND SOK1-RELATED KINASE RP6-213H19.1 TTAACCCATAACATGAGTTGCA
v2HS_135083 NM_016578 HEPATITIS B VIRUS X ASSOCIATED 

PROTEIN
HBXAP TTAGGATCTGCTCTACATTCCT

v2HS_135178 NM_016599 MYOZENIN 2 MYOZ2 ATATTCTCAGATATCCATCCCT
v2HS_135181 NM_016599 MYOZENIN 2 MYOZ2 TTCAAATTACTTACTCTTTCCT
v2HS_13521 NM_007013 WW DOMAIN CONTAINING E3 

UBIQUITIN PROTEIN LIGASE 1
WWP1 AATTTCGGACAGATTCCATGGT

v2HS_13522 NM_007013 WW DOMAIN CONTAINING E3 
UBIQUITIN PROTEIN LIGASE 1

WWP1 TTTAAATGCAAGAGCTCCTCCA

v2HS_13523 NM_007014 WW DOMAIN CONTAINING E3 
UBIQUITIN PROTEIN LIGASE 2

WWP2 TAAATCTAAATGACTCTGTGCC

v2HS_13525 U96114 WW DOMAIN CONTAINING E3 
UBIQUITIN PROTEIN LIGASE 2

WWP2 TTCAAATAAACAATACATAGGG

v2HS_13526 NM_181802 UBIQUITIN-CONJUGATING ENZYME E2C UBE2C CTTCATATACTGTTCCAGCTGC

v2HS_13527 NM_007019 UBIQUITIN-CONJUGATING ENZYME E2C UBE2C TTTCCTTCAGGATGTCCAGGCA

v2HS_135274 NM_016616 THIOREDOXIN DOMAIN CONTAINING 3 
(SPERMATOZOA)

TXNDC3 ATAAAGGTTGCATTGCTCTGCA

v2HS_135277 NM_016616 THIOREDOXIN DOMAIN CONTAINING 3 
(SPERMATOZOA)

TXNDC3 TTTACTAATCACAGCATCCGGT

v2HS_135279 NM_016616 THIOREDOXIN DOMAIN CONTAINING 3 
(SPERMATOZOA)

TXNDC3 TTTACTTATTCCAAACTGGGCT

v2HS_13528 NM_007019 UBIQUITIN-CONJUGATING ENZYME E2C UBE2C TATACTGTTCCAGCTGCTCCAT

v2HS_135281 NM_016617 UBIQUITIN-FOLD MODIFIER 1 UFM1 ATCTTCTGTGACAGTAGTAGCC
v2HS_135283 NM_016617 UBIQUITIN-FOLD MODIFIER 1 UFM1 TTTCTGTAACACTTTGCTACCC
v2HS_13529 NM_007028 TRIPARTITE MOTIF-CONTAINING 31 TRIM31 TTCTGTGAGGATCCTTTGCTTC
v2HS_135306 NM_016621 PHD FINGER PROTEIN 21A PHF21A AATAGGAATGTTATTCTGGGCC
v2HS_135308 NM_016621 PHD FINGER PROTEIN 21A PHF21A AATGATATACACGGGAACACGT
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v2HS_135309 NM_016621 PHD FINGER PROTEIN 21A PHF21A TTACTTATGGAATTGCTGAGCT
v2HS_13532 NM_007051 FAS (TNFRSF6) ASSOCIATED FACTOR 1 FAF1 TTATATCTTCCTGTTGTTGGGC

v2HS_13534 NM_007051 FAS (TNFRSF6) ASSOCIATED FACTOR 1 FAF1 TTGTTCAAGCAATGTAATAGCT

v2HS_13535 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 AAGATAAATGATGCAAAGGCCA
v2HS_135356 BC000924 NEIGHBOR OF BRCA1 GENE 2 ARL17P1 TATTCAAAGTAATTAACTGGCA
v2HS_13538 NM_007218 RING FINGER PROTEIN 139 RNF139 TAAATTCTTCAGCTGCTGCGCC
v2HS_13540 NM_007218 RING FINGER PROTEIN 139 RNF139 ATAAAGGCCAATATTCCAAGCC
v2HS_13542 NM_007219 RING FINGER PROTEIN 24 RNF24 TTCTGGAATCCAATATTAGGCA
v2HS_13544 NM_007246 KELCH-LIKE 2, MAYVEN (DROSOPHILA) KLHL2 ATATAACAGACCATTAACTGCA

v2HS_13545 NM_007246 KELCH-LIKE 2, MAYVEN (DROSOPHILA) KLHL2 ATTCTAACTCTCTTTGCTCGGC

v2HS_135455 NM_016653 STERILE ALPHA MOTIF AND LEUCINE 
ZIPPER CONTAINING KINASE AZK

ZAK TTTAATTTGCACAAAGGAGGCA

v2HS_13561 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 GAAATAAAGGAAATATTACGGA

v2HS_135634 NM_023923 PHOSPHATASE AND ACTIN REGULATOR 
4

PHACTR4 ATATGCAGTGGGAGTGGAGGCA

v2HS_135636 NM_023923 PHOSPHATASE AND ACTIN REGULATOR 
4

PHACTR4 TTTAGGAATGACTGAGGTAGGT

v2HS_135638 NM_023923 PHOSPHATASE AND ACTIN REGULATOR 
4

PHACTR4 TTTAGGTTGCAATATATTGCGT

v2HS_135639 NM_023923 PHOSPHATASE AND ACTIN REGULATOR 
4

PHACTR4 TAATCTTGAGCATCTGTTACCT

v2HS_135671 NM_023929 ZINC FINGER AND BTB DOMAIN 
CONTAINING 10

ZBTB10 ATAAAGTCTTAAAGAAACGGCT

v2HS_135674 NM_023929 ZINC FINGER AND BTB DOMAIN 
CONTAINING 10

ZBTB10 ATTCGTTTCATTATTAGGTGGA

v2HS_135675 NM_023929 ZINC FINGER AND BTB DOMAIN 
CONTAINING 10

ZBTB10 TTAGTGTTCGTCTGTATTTGGC

v2HS_135681 NM_023930 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 14

KCTD14 TAGTGGCATCAGTTGCAATGGA

v2HS_1359 NM_006301 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 12

MAP3K12 TTATCAGGTGAATTGGTCAGGG

v2HS_135909 NM_024326 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 15

FBXL15 TTATTTGAAGCTCCAGGGTGGG

v2HS_1360 NM_006301 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 12

MAP3K12 ATGTGTAAACAGAGTAAACGGA

v2HS_136018 NM_024430 PROLINE-SERINE-THREONINE 
PHOSPHATASE INTERACTING PROTEIN 2

PSTPIP2 AATTGGGATCATCTGGTGAGCT

v2HS_136019 NM_024430 PROLINE-SERINE-THREONINE 
PHOSPHATASE INTERACTING PROTEIN 2

PSTPIP2 TTCATTGCTGACATAACGTGGC

v2HS_136022 NM_024430 PROLINE-SERINE-THREONINE 
PHOSPHATASE INTERACTING PROTEIN 2

PSTPIP2 ATAAATCTGACATTTAAACCCT

v2HS_136201 NM_005253 FOS-LIKE ANTIGEN 2 FOSL2 TTTCTGCATCACTTGTACAGGT
v2HS_136203 NM_005253 FOS-LIKE ANTIGEN 2 FOSL2 ATACCACTTGAGATGATTACCC
v2HS_136241 NM_024539 RING FINGER PROTEIN 128 RNF128 TTAGCATCTGCCTTTAATTGCC
v2HS_136244 NM_024539 RING FINGER PROTEIN 128 RNF128 TAAAGTGATTACAGCTACTCCA
v2HS_136245 NM_024539 RING FINGER PROTEIN 128 RNF128 ATATACCAATCAATTAAGTCCA
v2HS_136261 NM_024544 CHROMOSOME 1 OPEN READING FRAME 

166
C1ORF166 TTCTGAAGAAAGACTGTTTCCC

v2HS_13639 NM_013438 UBIQUILIN 1 UBQLN1 TTAGAGCTTGCAAGTTTGCTTC
v2HS_13643 NM_014011 SUPPRESSOR OF CYTOKINE SIGNALING 

5
SOCS5 TTATATAATGGATTAACCTGTG

v2HS_13654 AB037722 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 2

HECW2 TTTCCTCAGGCCTCTCATTGGT

v2HS_13655 AB037722 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 2

HECW2 ATTAACTTTAACTTCCCTGGGC
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v2HS_13658 AB037741 HECT DOMAIN AND ANKYRIN REPEAT 

CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 TTTGTGTCACAAGAATACTCCC

v2HS_13659 AB037741 HECT DOMAIN AND ANKYRIN REPEAT 
CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 AATAACATCCTGACAATCTGCA

v2HS_136594 AB062478 KELCH-LIKE 18 (DROSOPHILA) KLHL18 TTTGACATTCAGCTCATCCCGA
v2HS_136595 NM_025010 KELCH-LIKE 18 (DROSOPHILA) KLHL18 ATTCTGTCTGAAAGGAACTGGG
v2HS_136596 NM_025010 KELCH-LIKE 18 (DROSOPHILA) KLHL18 TTCAAGTTTCAACTTTAATCCC
v2HS_136597 NM_025010 KELCH-LIKE 18 (DROSOPHILA) KLHL18 ATCACTAATAAAGGTAAATCCT
v2HS_13667 AB037761 KELCH DOMAIN CONTAINING 5 KLHDC5 TATATGTGACCTACTTTAACCC
v2HS_13668 AB037761 KELCH DOMAIN CONTAINING 5 KLHDC5 TTGAAGTTAGACCTCTTCTGGT
v2HS_136739 NM_025052 YEAST SPS1/STE20-RELATED KINASE 4 

(S. CEREVISIAE)
YSK4 TTTACAGAACACCATCTCAGGC

v2HS_136740 NM_025052 YEAST SPS1/STE20-RELATED KINASE 4 
(S. CEREVISIAE)

YSK4 AATTGAATGGGAAATGTCTGCC

v2HS_136741 NM_025052 YEAST SPS1/STE20-RELATED KINASE 4 
(S. CEREVISIAE)

YSK4 TTCTATGAGCAGAGTACCTGGC

v2HS_136743 NM_025052 YEAST SPS1/STE20-RELATED KINASE 4 
(S. CEREVISIAE)

YSK4 TTTCATCTAGGGATAAGAAGGC

v2HS_13677 AB037838 INHIBITOR OF BRUTON 
AGAMMAGLOBULINEMIA TYROSINE 
KINASE

IBTK ATAATCAGTATTCTTATTCCCT

v2HS_13678 NM_020866 KELCH-LIKE 1 (DROSOPHILA) KLHL1 TTTGATCTCCTCTTGCTTGGCT
v2HS_13679 NM_020866 KELCH-LIKE 1 (DROSOPHILA) KLHL1 ATAACATCACAAAGTTGCTGCT
v2HS_136806 NM_025067 #N/A #N/A ATATGCCACCCGGTGCCTTGGG
v2HS_136809 AK024168 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 TTATAGCTTCAGCAATAAAGGC
v2HS_136931 NM_025090 UBIQUITIN SPECIFIC PEPTIDASE 36 USP36 ATTATTCTGGGACATATACGGA
v2HS_136934 NM_025090 UBIQUITIN SPECIFIC PEPTIDASE 36 USP36 TTATCAGATGAGTATTTGAGCA
v2HS_13697 AB082524 ZINC FINGER AND BTB DOMAIN 

CONTAINING 34
ZBTB34 TTTGGATAAGTCACTCTTTGGT

v2HS_1370 NM_014326 DEATH-ASSOCIATED PROTEIN KINASE 2 DAPK2 TTTCTGGAGCAACAAATTCCGG

v2HS_13700 AC004678 BTB (POZ) DOMAIN CONTAINING 2 BTBD2 TTATCCATGATCCTAATTAGCG
v2HS_13701 AC004678 BTB (POZ) DOMAIN CONTAINING 2 BTBD2 TTTGTAGATGTGCACATTGGCT
v2HS_13703 NM_014176 UBIQUITIN-CONJUGATING ENZYME E2T 

(PUTATIVE)
UBE2T GATAAATTGGAGTGAGAAATCG

v2HS_13704 NM_014176 UBIQUITIN-CONJUGATING ENZYME E2T 
(PUTATIVE)

UBE2T AACACCTTTCTCATAAGGTGTG

v2HS_13705 NM_014176 UBIQUITIN-CONJUGATING ENZYME E2T 
(PUTATIVE)

UBE2T ATTAACTAAGATGAACCAGGAC

v2HS_13706 NM_014245 RING FINGER PROTEIN 7 RNF7 TATAAAGGTGATTCAATTTGGA
v2HS_13707 NM_014245 RING FINGER PROTEIN 7 RNF7 TTTGATCCAATGCTACACTGGT
v2HS_137076 BI907754 RING FINGER PROTEIN 34 RNF34 TTTCTCAGAATGAGATACTGCC
v2HS_137079 NM_194271 RING FINGER PROTEIN 34 RNF34 AATAAAGTGAACATTCAGAGGA
v2HS_13708 NM_014245 RING FINGER PROTEIN 7 RNF7 CTCAATGATTGAACAGTGAGGT
v2HS_137092 NM_025130 HEXOKINASE DOMAIN CONTAINING 1 HKDC1 TTTCGGAACCATCGGGAATGGC
v2HS_137093 NM_025130 HEXOKINASE DOMAIN CONTAINING 1 HKDC1 TATTCAAACAGCTCTATGCCGT
v2HS_137095 NM_025130 HEXOKINASE DOMAIN CONTAINING 1 HKDC1 TAGGATCTTCATAGCCACAGGT
v2HS_137104 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 ATTAGCAAGTTCACTGAAGCGT
v2HS_137106 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 ATTTGTCATCAGGGTTAAACCT
v2HS_137107 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 TTACTTCAAAGCCTGCTATCCT
v2HS_137108 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 TTTGTTATGCCGAACAATTGGA
v2HS_13712 NM_014323 ZINC FINGER PROTEIN 278 ZNF278 ATACTGCAGAAGTTGCTGGGCC
v2HS_13715 NM_014372 RING FINGER PROTEIN 11 RNF11 TATGGTTATACAAATTCTGCGT
v2HS_137166 NM_025144 KIAA1527 PROTEIN ALPK1 ATACCTAGCGACGTGGAGAGGC
v2HS_137167 NM_025144 KIAA1527 PROTEIN ALPK1 TTTGGACTGAAGGATGTGTGCC
v2HS_137168 NM_025144 KIAA1527 PROTEIN ALPK1 AATAGACAATAGTTTCCTGGGC
v2HS_137169 NM_025144 KIAA1527 PROTEIN ALPK1 ATTTCATTACATTCCACATGCT
v2HS_13717 NM_014372 RING FINGER PROTEIN 11 RNF11 AACAGGTTATAAATAAACTGGT
v2HS_13718 NM_014379 POTASSIUM CHANNEL, SUBFAMILY V, 

MEMBER 1
KCNV1 ATCTCTGCCCATCAAATATGGG

v2HS_13720 NM_014379 POTASSIUM CHANNEL, SUBFAMILY V, 
MEMBER 1

KCNV1 TTCAAACATGTTTATATTGGCC
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v2HS_137339 NM_025195 TRIBBLES HOMOLOG 1 (DROSOPHILA) TRIB1 TAAGGGAAACAAATTTGCAGGG

v2HS_137340 NM_025195 TRIBBLES HOMOLOG 1 (DROSOPHILA) TRIB1 TTATTGGCCCAATTTGTCACCC

v2HS_137343 NM_025195 TRIBBLES HOMOLOG 1 (DROSOPHILA) TRIB1 TTTCTCTACAAGTCAGAAACGG

v2HS_137365 NM_002086 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 2

GRB2 TTAAAGGATTAAGTACATAGGT

v2HS_137551 R50145 RING FINGER PROTEIN 39 RNF39 AAGCAGCTGCAGGGCCAGTGGC
v2HS_137552 R50145 RING FINGER PROTEIN 39 RNF39 TTAATACTCCTGCAATGGGCGT
v2HS_137603 BG746631 TRIPARTITE MOTIF-CONTAINING 8 TRIM8 TTGTGTTTGCACGGCAGCTGCA
v2HS_137605 BG746631 TRIPARTITE MOTIF-CONTAINING 8 TRIM8 TACACCCTGTAGAAATCCTGGT
v2HS_137615 NM_030914 CHROMOSOME 9 OPEN READING FRAME 

74
C9ORF74 TTCTTAATACCGTCAAACAGGA

v2HS_137619 NM_030914 CHROMOSOME 9 OPEN READING FRAME 
74

C9ORF74 ATAAATATTCAGTTGTGGAGGA

v2HS_137745 BF980783 HYPOTHETICAL PROTEIN DKFZP434C135 RNF32 TTTAGGACAGACTATTAGCGGA

v2HS_137796 NM_030949 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 14C

PPP1R14C TAATCCTTGGTTAGGCTGTGGC

v2HS_137798 NM_030949 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 14C

PPP1R14C TTCTACTCTCACCTATTACCCA

v2HS_13781 NM_015017 UBIQUITIN SPECIFIC PEPTIDASE 33 USP33 AATGTACAGATGGTTGACAGCT
v2HS_137814 BE905842 RING FINGER PROTEIN 170 RNF170 TTCTCTCCATAATAGATCTGGG
v2HS_137816 NM_030954 RING FINGER PROTEIN 170 RNF170 TTTCATCTAGTTAGCCTTTGGG
v2HS_13783 NM_015017 UBIQUITIN SPECIFIC PEPTIDASE 33 USP33 TAAGTTCATCTTCTTCATCCGC
v2HS_137854 NM_030962 SET BINDING FACTOR 2 SBF2 ATAGTTGCTCAGCAAGTTCCCT
v2HS_137858 NM_030962 SET BINDING FACTOR 2 SBF2 ATATGTAAAGGGCTGCTTGCCG
v2HS_137860 BI771613 RING FINGER PROTEIN 146 RNF146 TATTAGAACAGGACTCGTTCGC
v2HS_137861 BI771613 RING FINGER PROTEIN 146 RNF146 TATTAGCATCACAGTCTAGCCT
v2HS_137863 BI771613 RING FINGER PROTEIN 146 RNF146 TTTAAACTTCAGTTACTGTGCA
v2HS_137864 NM_030963 RING FINGER PROTEIN 146 RNF146 AACTATTAACACCCAAGTTCCT
v2HS_137978 NM_032204 HYPOTHETICAL PROTEIN 

DKFZP586O0223
ASCC2 ATTGTTGATCACCTGCTCTGGG

v2HS_138100 NM_032237 HYPOTHETICAL PROTEIN FLJ23356 FLJ23356 TTCATCAGGGCCATGATCAGCA
v2HS_138103 NM_032237 HYPOTHETICAL PROTEIN FLJ23356 FLJ23356 ATATCACTCCCTTCAATGTGCC
v2HS_138104 NM_032237 HYPOTHETICAL PROTEIN FLJ23356 FLJ23356 ATATCAAACAAATGGAATCGGA
v2HS_138183 NM_001001418 TBC1 DOMAIN FAMILY, MEMBER 3C TBC1D3C TTTCATAATGATGTCCTCTCGC

v2HS_138238 NM_032268 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 ATGCTTAAGAGGTTAGGAAGCT

v2HS_138242 NM_032268 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 TAGAGGATCACAAACATGAGCT

v2HS_138260 BQ054913 TNF RECEPTOR-ASSOCIATED FACTOR 7 TRAF7 ATAAACAGCAGGAAACAGAGGT

v2HS_138358 NM_032294 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 1, ALPHA

CAMKK1 TTTGGAAAGGACTTTCATTGCA

v2HS_138359 NM_032294 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 1, ALPHA

CAMKK1 ATGACGTCCCGCAGGTAGAGGC

v2HS_138361 NM_032294 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 1, ALPHA

CAMKK1 TTCTTGTCTAACATCTTCAGGA

v2HS_138400 NM_032301 F-BOX AND WD-40 DOMAIN PROTEIN 9 FBXW9 AAGACGTGCAGCAGGCCCTGGT

v2HS_138522 BG327373 RING FINGER PROTEIN 135 RNF135 TATTATCAGGTAATTTCCAGGA
v2HS_138523 NM_197939 RING FINGER PROTEIN 135 RNF135 TTTACTTGCTTTATTATCAGGT
v2HS_138524 NM_197939 RING FINGER PROTEIN 135 RNF135 TTCTTAAGTCAAGTTACTACCC
v2HS_138532 NM_032324 CHROMOSOME 1 OPEN READING FRAME 

57
C1ORF57 TTCCTCAAGACGGGTAGTGCCA

v2HS_138533 NM_032324 CHROMOSOME 1 OPEN READING FRAME 
57

C1ORF57 TTGTGCCAAGGATTATAGTCCC

v2HS_138534 NM_032324 CHROMOSOME 1 OPEN READING FRAME 
57

C1ORF57 TTCTTCTACAAGAGCCAGTGGC

v2HS_138629 XM_496347 #N/A #N/A ATTTCTCCAGGAGATGAGTGGG
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v2HS_138738 NM_032359 CHROMOSOME 3 OPEN READING FRAME 

26
C3ORF26 TAACAAGTTCTTTAATTCTCCC

v2HS_138861 NM_032387 WNK LYSINE DEFICIENT PROTEIN 
KINASE 4

WNK4 TTTGACAGAGCCAGTAGGTCCC

v2HS_138888 NM_032409 PTEN INDUCED PUTATIVE KINASE 1 PINK1 ATAACGAGGAACAGCGTCCGGC
v2HS_138890 NM_032409 PTEN INDUCED PUTATIVE KINASE 1 PINK1 ATAAGAATCATTCTTAAAGCCA
v2HS_13893 NM_017481 UBIQUILIN 3 UBQLN3 TATGGTTTGAATGAATAAGGCT
v2HS_138959 NM_032444 BTB (POZ) DOMAIN CONTAINING 12 BTBD12 TTTGCCTTTCTGGTGCCCTGGC
v2HS_139130 NM_033066 MEMBRANE PROTEIN, PALMITOYLATED 4 

(MAGUK P55 SUBFAMILY MEMBER 4)
MPP4 TAAACAAACAATCCTCATTGCT

v2HS_139132 NM_033066 MEMBRANE PROTEIN, PALMITOYLATED 4 
(MAGUK P55 SUBFAMILY MEMBER 4)

MPP4 AATATGGATCACTTGTTCAGGG

v2HS_139135 NM_033066 MEMBRANE PROTEIN, PALMITOYLATED 4 
(MAGUK P55 SUBFAMILY MEMBER 4)

MPP4 TTAGATTGCAACTATGGATCGC

v2HS_13919 NM_017831 RING FINGER PROTEIN 125 RNF125 ATTTCACTGAGGCAAACCAGGG
v2HS_139274 NM_173082 SNF2 HISTONE LINKER PHD RING 

HELICASE
SHPRH TATTCCAATGAAGCTGCTGCCT

v2HS_139276 NM_173082 SNF2 HISTONE LINKER PHD RING 
HELICASE

SHPRH AATTCCACCAAGCAACTGCGGC

v2HS_139279 NM_173082 SNF2 HISTONE LINKER PHD RING 
HELICASE

SHPRH AATCCATTAGAACCTGTGTGCA

v2HS_13936 NM_017949 CUE DOMAIN CONTAINING 1 CUEDC1 TAAGGCATCTTCAGACACAGCG
v2HS_13940 NM_017996 DE-ETIOLATED HOMOLOG 1 

(ARABIDOPSIS)
DET1 TTTACGCAAGAAACAAGGAGGC

v2HS_139463 XM_371179 F-BOX PROTEIN 46 FBXO46 AAGTCACATGTGATCTTGTCCT
v2HS_139464 BC008046 F-BOX PROTEIN 46 FBXO46 TTATCGTGGAGGCCCAGGCGGC
v2HS_139466 XM_027578 #N/A #N/A AATAATAACGGGAGGAGGAGGG
v2HS_139467 XM_027578 #N/A #N/A TTAAATAATAACGGGAGGAGGA
v2HS_139499 XM_034551 #N/A #N/A TTTAATGCTAGGGTGGAAAGGT
v2HS_139500 XM_034551 #N/A #N/A AATTTCTCAGGAGCCGTGTCGA
v2HS_139501 XM_034551 #N/A #N/A TTGTCTCCAGAACTTCATAGCG
v2HS_139504 XM_034551 #N/A #N/A AAGGAATTGGATTTCCTCAGGG
v2HS_13953 NM_018191 REGULATOR OF CHROMOSOME 

CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 1

RCBTB1 ATTGTCAGTAACGTACAGTGCT

v2HS_139579 XM_035405 #N/A #N/A TACTGCATGCGGGTCTCGCGGT
v2HS_13958 NM_018223 CHECKPOINT WITH FORKHEAD AND 

RING FINGER DOMAINS
CHFR ATATGATTGAATTTCATGGCGT

v2HS_139582 XM_035405 #N/A #N/A AATACTGAACCAAATTGCTGGG
v2HS_139584 AK027134 RING FINGER PROTEIN 125 RNF125 TAGATATATGCATTTAGGTGTG
v2HS_139585 AK027134 RING FINGER PROTEIN 125 RNF125 TATAGATATATGCATTTAGGTG
v2HS_139586 AK027134 RING FINGER PROTEIN 125 RNF125 ATATAGATATATGCATTTAGGT
v2HS_139644 XM_043047 #N/A #N/A ATGATCTTGGAGTCAGTGCCCG
v2HS_139647 NM_006742 PROTEIN SERINE KINASE H1 PSKH1 ATAAATAACTGCACATTCTCCA
v2HS_139692 NM_020718 UBIQUITIN SPECIFIC PEPTIDASE 31 USP31 ATATTTCGGGAGTCTCAAAGGC
v2HS_13971 NM_018448 CULLIN-ASSOCIATED AND 

NEDDYLATION-DISSOCIATED 1
CAND1 TTAATCTCTTAATGGTACAGGT

v2HS_139786 XM_051093 #N/A #N/A ATGACATATACAGAAATGTCGT
v2HS_139831 XM_058333 #N/A #N/A TAAGAGGTAGCAAGACTGGGCC
v2HS_139832 NM_153336 CHROMOSOME 10 OPEN READING 

FRAME 89
C10ORF89 ATAAATCAGTCACTTCCAGGCT

v2HS_139855 XM_064804 #N/A #N/A TAACATTGTCATAATCGGCCCT
v2HS_13992 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 ATCACCAAAGATGTAAACTCCT
v2HS_14000 NM_018846 KELCH-LIKE 7 (DROSOPHILA) KLHL7 ATATGCCTTGACTCACTCTGGC
v2HS_14001 NM_018846 KELCH-LIKE 7 (DROSOPHILA) KLHL7 TTGATATAAGAGGAAACCTGAC
v2HS_140161 XM_377742 F-BOX PROTEIN 41 FBXO41 TTTAGCTCTGGTGTGCGGTGGG
v2HS_140164 XM_377742 F-BOX PROTEIN 41 FBXO41 TATAAGTGCACCTTCATTTCCT
v2HS_14019 NM_020886 UBIQUITIN SPECIFIC PEPTIDASE 28 USP28 TAATGATAAGGTGAATGCAGGG
v2HS_14020 NM_020886 UBIQUITIN SPECIFIC PEPTIDASE 28 USP28 ATAATCTGAGGAAATTCCAGCT
v2HS_14021 NM_020903 UBIQUITIN SPECIFIC PEPTIDASE 29 USP29 TTATCTTCCTTCAGAATGTCCT
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v2HS_14022 NM_020903 UBIQUITIN SPECIFIC PEPTIDASE 29 USP29 AATTCATCTATGATGCTCTCCT
v2HS_14025 NM_021230 MYELOID/LYMPHOID OR MIXED-LINEAGE 

LEUKEMIA 3
MLL3 ATAAGCTTGCACAAGGAGCGCA

v2HS_14028 NM_021627 SUMO1/SENTRIN/SMT3 SPECIFIC 
PEPTIDASE 2

SENP2 TTAGGATTTCATCCTGTGGGCC

v2HS_14030 NM_021633 KELCH-LIKE 12 (DROSOPHILA) KLHL12 AATACAACTCAGGGAAAGAGGG
v2HS_14032 NM_021633 KELCH-LIKE 12 (DROSOPHILA) KLHL12 ATTTGATCCAACAAAGAAAGGC
v2HS_14033 NM_022488 ATG3 AUTOPHAGY RELATED 3 HOMOLOG 

(S. CEREVISIAE)
ATG3 ATGCATAAACATATAAGTCCCT

v2HS_14034 NM_022488 ATG3 AUTOPHAGY RELATED 3 HOMOLOG 
(S. CEREVISIAE)

ATG3 TTATCATAAGTGATGTAAAGGT

v2HS_14035 NM_022488 ATG3 AUTOPHAGY RELATED 3 HOMOLOG 
(S. CEREVISIAE)

ATG3 AAGAAGATACATATGAACTCCA

v2HS_14037 NM_022730 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 7B (ARABIDOPSIS)

COPS7B ATGAGGCAGGAGAGGGAAAGCA

v2HS_14040 NM_022739 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 2

SMURF2 ATAATGTCCATGAAACACAGCC

v2HS_140459 XM_095399 #N/A #N/A TAAATCCAGCATTGTGTTAGGT
v2HS_14046 NM_022818 MICROTUBULE-ASSOCIATED PROTEIN 1 

LIGHT CHAIN 3 BETA
MAP1LC3B TTTAACAATCAGTAGAGGGCCC

v2HS_140460 XM_095399 #N/A #N/A TATATTGGTTGTAGAACTGCCT
v2HS_140463 XM_095399 #N/A #N/A ATCCTACGACGTGCTGCTGGGC
v2HS_140464 XM_095399 #N/A #N/A ATCTTCTTCATCATGGAATGGG
v2HS_140490 XM_095626 #N/A #N/A TTATAAGATTCCTCAGTCAGAT
v2HS_140491 XM_095626 #N/A #N/A ATAACTGTTCTCCTTCTGGGCC
v2HS_14064 NM_024326 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 15
FBXL15 TATCCTGCAGCAGCACCAGGGC

v2HS_140653 XM_114703 #N/A #N/A ATATTTATTCACTCTCACTCGC
v2HS_140655 NM_198465 NIK RELATED KINASE NRK TTAGGATTTGAAATGTATGGCT
v2HS_140675 XM_114728 #N/A #N/A TTTGTCGTTGCTACTCTGTCCT
v2HS_140676 XM_114728 #N/A #N/A AATATGCTCCACTGCAGGAGCT
v2HS_140679 XM_114728 #N/A #N/A TAATAGCCACAATTTCCTTGGT
v2HS_14074 NM_024708 HYPOTHETICAL PROTEIN FLJ22551 ASB7 TTTAACTGTAGGATCAGCTCCG
v2HS_140765 XM_115473 #N/A #N/A ATGTTCTGCAGCTTACTCAGCA
v2HS_140767 XM_115473 #N/A #N/A ATACTGTATGTCATCTCCAGGT
v2HS_140769 XM_115473 #N/A #N/A TTTACCCAGGAGGTGGGCAGGG
v2HS_140770 XM_115473 #N/A #N/A ATTCTCTCGCCCATCGGTTGGC
v2HS_14084 NM_025106 SPLA/RYANODINE RECEPTOR DOMAIN 

AND SOCS BOX CONTAINING 1
SPSB1 TTGTTCCATGAATGCAGCAGCT

v2HS_14087 NM_025188 TRIPARTITE MOTIF-CONTAINING 45 TRIM45 TTTCATAGCCACGGCACTGGCC
v2HS_14092 NM_030912 TRIPARTITE MOTIF-CONTAINING 8 TRIM8 ATACAGAATAAATACCTGCGCC
v2HS_14093 NM_031417 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 4
MARK4 AATCGCTATGCCTGCGCTGGCG

v2HS_14094 NM_031482 HYPOTHETICAL PROTEIN FLJ13954 ATG10 AACTCTTGGCATTCTTCGTGCC
v2HS_140950 XM_166970 #N/A #N/A TTTCCCTTTAGCTAAGTATGCT
v2HS_140951 XM_166970 #N/A #N/A TATTCCATTACAATAAACAGCC
v2HS_140954 XM_166970 #N/A #N/A AATGGAATTTATGGATGGTCGG
v2HS_14099 NM_032147 UBIQUITIN SPECIFIC PEPTIDASE 44 USP44 TTTAGAATGTCCATTCTCAGTA
v2HS_14101 NM_032236 HYPOTHETICAL PROTEIN FLJ11328 USP48 TATGCATAACTCACCATGTGGA
v2HS_14147 NM_080862 SPLA/RYANODINE RECEPTOR DOMAIN 

AND SOCS BOX CONTAINING 4
SPSB4 TCATCATTCATTATTCAGAGGC

v2HS_14149 NM_080863 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 16

ASB16 CTAGAATCACTGGTTCTTGGCA

v2HS_141529 XM_209742 #N/A #N/A TTTAAACTTCTGACTACGACCC
v2HS_141534 XM_209742 #N/A #N/A ATTTACCATGAATGAAAGGGCT
v2HS_141592 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 1
KBTBD1 AAGAGTATCCAAAGTTAAGCCT

v2HS_141593 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 TTTAATTTGGGAGTTAAATGGG

v2HS_141612 AK027134 RING FINGER PROTEIN 125 RNF125 TATGAATCTGGGTATGTGTGCT
v2HS_14164 NM_080874 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 5
ASB5 TTTGGCATTGATATCTGCTCCA

v2HS_14183 NM_001144 AUTOCRINE MOTILITY FACTOR 
RECEPTOR

AMFR TTAAACCAGGAATAACACAGCT
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v2HS_14230 NM_181713 UBX DOMAIN CONTAINING 4 UBXD4 TTGTTGATTATTACCAAGAGGT
v2HS_14232 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 ATAGATGAGGGAGATGAGGGAC
v2HS_14233 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 TAATAGATGAGGGAGATGAGGG
v2HS_14234 Z39041 RING FINGER PROTEIN 44 RNF44 ATTTAACATAACTAGTATGTTG
v2HS_14236 Z39041 RING FINGER PROTEIN 44 RNF44 TTATATATATGTGTATACTGAT
v2HS_14263 AK055536 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 10
ASB10 ATGTTTCTGCAGAGTTTCAGGA

v2HS_14275 AF129533 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 21

FBXL21 TTAGGATGTAATAATTCAACGC

v2HS_14280 NM_015002 F-BOX PROTEIN 21 FBXO21 TAAGTTGAGGGCATTATAGTAA
v2HS_14287 AF174604 F-BOX PROTEIN 24 FBXO24 TATTTACGGTAAACTGTGTCAC
v2HS_14290 NM_012173 F-BOX PROTEIN 25 FBXO25 TCTAATAAGAATGCAGAGGGTA
v2HS_14291 AF174605 F-BOX PROTEIN 25 FBXO25 TTCTGAAAGGATCAAATGTCTA
v2HS_1430 NM_007118 TRIPLE FUNCTIONAL DOMAIN (PTPRF 

INTERACTING)
TRIO TATCAGCTGAGTAGAATCAGGC

v2HS_1432 NM_007118 TRIPLE FUNCTIONAL DOMAIN (PTPRF 
INTERACTING)

TRIO TTAATCTCTCCCTTTCCTTCCT

v2HS_1433 NM_014264 POLO-LIKE KINASE 4 (DROSOPHILA) PLK4 ATTTGAATCCACAGAAGGAGGA
v2HS_1434 NM_014264 POLO-LIKE KINASE 4 (DROSOPHILA) PLK4 TTTCTGTTTGATGTAGTCTGGT
v2HS_1435 NM_014264 POLO-LIKE KINASE 4 (DROSOPHILA) PLK4 ATAAACTACCACTTATACTGGT
v2HS_14360 XM_352717 #N/A #N/A TTTGCTCTTGGAGGAATTTCCA
v2HS_14361 XM_372125 SIMILAR TO POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 1

LOC389768 TTCTGGATACAGGGTATTTGGT

v2HS_14376 AF353674 BTB (POZ) DOMAIN CONTAINING 6 BTBD6 AATTCGGACCAGATAGAGGGCT
v2HS_143797 XM_292989 #N/A #N/A ATTTCAGTGCAGATTAAATCCC
v2HS_14380 NM_021813 BTB AND CNC HOMOLOGY 1, BASIC 

LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 2

BACH2 TTAATCATCATCTGGAAATCGT

v2HS_143800 XM_292989 #N/A #N/A TTACATCTATTCACAGTACGGC
v2HS_143801 XM_292989 #N/A #N/A TTTGCCTCGGTAATTCTGCGCT
v2HS_14391 AI150195 ZINC AND RING FINGER 2 ZNRF2 TTAAATCCTCCAAACATGTGCG
v2HS_14392 AI150195 ZINC AND RING FINGER 2 ZNRF2 TAAATCCTCCAAACATGTGCGG
v2HS_14393 AI150195 ZINC AND RING FINGER 2 ZNRF2 TATGCATAGACAAGGCAGTCGT
v2HS_14394 AI186169 RING FINGER PROTEIN 122 RNF122 TTATACTTCATCCTCGCCTCTC
v2HS_144037 BC047109 RADIXIN RDX TTCTAGAAGTGCAATCTTGGCA
v2HS_144038 XM_293353 #N/A #N/A TTTGTGTTGCAACTCAGTAGCT
v2HS_144041 XM_293353 #N/A #N/A TTTCTGTGTTTCTGTTACACGT
v2HS_14407 AI383538 RET FINGER PROTEIN-LIKE 2 RFPL2 AATTTGATTAGATTATAGAGTC
v2HS_14418 AI683957 HYPOTHETICAL PROTEIN FLJ20382 RNF20 TAACTTGTTAAGATCAGCTGGC
v2HS_14423 AI696899 TRIPARTITE MOTIF-CONTAINING 68 TRIM68 TTCTTACAAAGCTGCTGAAGGT
v2HS_14425 AI814601 LON PEPTIDASE N-TERMINAL DOMAIN 

AND RING FINGER 3
LONRF3 TAACTACATAAACAGCAGAGGT

v2HS_14426 AI814601 LON PEPTIDASE N-TERMINAL DOMAIN 
AND RING FINGER 3

LONRF3 ATGGTATTCGACGAGTCCTGGC

v2HS_14430 AJ507398 ZINC FINGER AND BTB DOMAIN 
CONTAINING 10

ZBTB10 TATAGCTATGACTGTAACACCC

v2HS_14432 AJ507398 ZINC FINGER AND BTB DOMAIN 
CONTAINING 10

ZBTB10 TAAGGATACCAAGGTACTAGCT

v2HS_144342 XM_293454 #N/A #N/A TTATCCATGTCTGTTAAGTCTT
v2HS_14455 XM_290994 #N/A #N/A TATTAATGGTCCACATATAGGA
v2HS_14457 NM_130446 KELCH-LIKE 6 (DROSOPHILA) KLHL6 ATGAGATCTAATACAACACCCA
v2HS_14478 NM_153033 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 7

KCTD7 TTTCTAAGGCCAACTGGGTGCA

v2HS_14481 NM_152467 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 TAATCCTGGGAAGTTGTCCCGT
v2HS_14482 AK057298 KELCH-LIKE 15 (DROSOPHILA) KLHL15 TATAAGTTGAACATACATGGCA
v2HS_14488 NM_138392 SH3KBP1 BINDING PROTEIN 1 SHKBP1 TAACCATTTATTCCAAGGAGGC
v2HS_14492 AK075297 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 6

KCTD6 TATTTCTAGTCAGACATCTCCA

v2HS_14497 AK122818 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 TAATGACAGAGAAAGCACACCA
v2HS_14500 AK092993 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 3
KBTBD3 TTATTAAACTGAATCACCTGGC
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v2HS_14502 NM_152433 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 3
KBTBD3 ATACAGTGTACAGTTTACTGGT

v2HS_14509 NM_139136 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 2

KCNC2 TAATTCAAAGAAGTGTGGGCCT

v2HS_14510 AK094720 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 2

KCNC2 TAAGTAATTCACAGCACAACCT

v2HS_14512 NM_145804 ANKYRIN REPEAT AND BTB (POZ) 
DOMAIN CONTAINING 2

ABTB2 TTGAACAAACAGCTCTAGGGCA

v2HS_14513 AK095632 ANKYRIN REPEAT AND BTB (POZ) 
DOMAIN CONTAINING 2

ABTB2 ATAAATATGACAGGTGTCAGGG

v2HS_145145 XM_294117 #N/A #N/A TTCACCTTCATTTCCAGCACGG
v2HS_14516 XM_373616 NA NA TTTAAGGAAAGGGAGAAGTGCA
v2HS_14523 AL136599 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 ATTTAACATCCTTGTTTCTGCT

v2HS_14537 M64109 COLLAGEN, TYPE XIV, ALPHA 1 
(UNDULIN)

COL14A1 ATCATCAATAAGAACAACTGCA

v2HS_14545 AW672969 CHROMOSOME 16 OPEN READING 
FRAME 28

C16ORF28 TTCACATTGCTAAGATGCAGGT

v2HS_14546 AW672969 CHROMOSOME 16 OPEN READING 
FRAME 28

C16ORF28 ATATTCACATTGCTAAGATGCA

v2HS_14547 AW672969 CHROMOSOME 16 OPEN READING 
FRAME 28

C16ORF28 TATTCACATTGCTAAGATGCAG

v2HS_14548 NM_017634 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 9

KCTD9 ATCTCTTCAAATATAGCTCCCT

v2HS_14552 BC020242 PROTEIN TYROSINE PHOSPHATASE, 
MITOCHONDRIAL 1

PTPMT1 TTTCTGTTACGTCAAGTCTGGG

v2HS_14560 BC001372 UNKNOWN PROTEIN LOC51035 LOC51035 TTTCTCTAACTCTTTGTCTGGC
v2HS_14563 AK023261 GERM CELL-LESS HOMOLOG 1 

(DROSOPHILA)
GMCL1 TATAAAGGGAAGATCAGAAGCC

v2HS_14575 NM_138444 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 ATTCCATGTAAGAGTAAAGGCA

v2HS_14578 BC013982 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 AATATTCAACATGTTGAGCGCA
v2HS_14585 NM_145291 ZINC FINGER PROTEIN 509 ZNF509 TACAGATCTCACATGTGTACGG
v2HS_14595 BC019929 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 11

KCTD11 AAGTGGTGGAATATAGTGTGCC

v2HS_14596 BC019929 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 11

KCTD11 TTCTTCTTGTAAATCATGACCA

v2HS_14600 BC020172 ZINC FINGER AND BTB DOMAIN 
CONTAINING 2

ZBTB2 TATTGTGCACTCGTACTTCCGC

v2HS_14611 BC033886 GERM CELL-LESS HOMOLOG 1 
(DROSOPHILA)-LIKE

GMCL1L AAGTTAGAGGAACCAATGAGCT

v2HS_14613 AB032970 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 TTTCTACTGGACGACTTGTGGG

v2HS_14614 BC034778 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 TTCATGGAAAGGTGCAAAGGCA

v2HS_14627 NM_203301 F-BOX PROTEIN 33 FBXO33 TAAATGCACAACATTCGTACCA
v2HS_14628 BC053537 F-BOX PROTEIN 33 FBXO33 TTAAGTCTATTCTTTGGCAGCT
v2HS_14629 BC053537 F-BOX PROTEIN 33 FBXO33 ATTGCATATAAATCTACCAGGC
v2HS_14631 NM_019085 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 19
FBXL19 TTCAAGTATTGTGCGGAGAGGC

v2HS_14632 BC059173 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 19

FBXL19 ATGAATGTTCAAGTATTGTGCG

v2HS_14634 NM_145051 RING FINGER PROTEIN 183 RNF183 TTCCACGCAGAAGGAGTGGCAG
v2HS_14636 BE277576 CHROMOSOME 1 OPEN READING FRAME 

166
C1ORF166 ATGTAGTGGCCGATGACATCGG

v2HS_14637 BE277576 CHROMOSOME 1 OPEN READING FRAME 
166

C1ORF166 TACACGGAGTACAGGGCGGCGG

v2HS_14640 BE314590 RING FINGER PROTEIN 26 RNF26 TATACAGCAGAGTACACAAGGC
v2HS_14644 BE384625 RING FINGER PROTEIN 40 RNF40 TAACACCCGCAAGAAGGATGCA
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v2HS_14646 BE566053 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TTGTTCACACAGAGGCTAGCCA

v2HS_14648 BE727349 TRIPARTITE MOTIF-CONTAINING 48 TRIM48 TTCACAGAACATCTTCTTTGTC
v2HS_14651 BE867053 NOVEL C3HC4 TYPE ZINC FINGER (RING 

FINGER)
ZNRF3 ATTTCACTTGGGACCATGACCT

v2HS_14652 BE867053 NOVEL C3HC4 TYPE ZINC FINGER (RING 
FINGER)

ZNRF3 ATTTCTGCAGCCAGTGGCAGGG

v2HS_14653 BE867053 NOVEL C3HC4 TYPE ZINC FINGER (RING 
FINGER)

ZNRF3 ATTCCTTCTGGGTGTCTGTCCC

v2HS_14656 BE884877 SYNAPTOTAGMIN-LIKE 4 (GRANUPHILIN-
A)

SYTL4 AAGAAAGGTCCAGTAACTCCGA

v2HS_14657 NM_001273 CHROMODOMAIN HELICASE DNA 
BINDING PROTEIN 4

CHD4 TTCTGACAAATCCTCTTCTGGG

v2HS_14659 BE894536 CHROMODOMAIN HELICASE DNA 
BINDING PROTEIN 4

CHD4 TAATCCTCCTCTGAGAACACGT

v2HS_14660 BE894942 TRIPARTITE MOTIF-CONTAINING 26 TRIM26 ATTCTCTGTGATCTCAACAGGT
v2HS_14664 BE905842 RING FINGER PROTEIN 170 RNF170 TTTCAAACTTTGAACTTCACCT
v2HS_14665 BE905842 RING FINGER PROTEIN 170 RNF170 AAGTACTTGGTCGCTTACTCCT
v2HS_14666 BF246372 LON PEPTIDASE N-TERMINAL DOMAIN 

AND RING FINGER 1
LONRF1 TTCCAGATATTCAATGTCGGCA

v2HS_14672 BF664617 RING FINGER PROTEIN 128 RNF128 ATACAATTCAATGCACACAGCA
v2HS_14678 BF973844 INTERFERON-STIMULATED 

TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 TTATTGAGGGAGTCCTGGAGCA

v2HS_14680 NM_006084 INTERFERON-STIMULATED 
TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 TTCAGAACTCTTGTTGAGTGCA

v2HS_14684 BF980783 HYPOTHETICAL PROTEIN DKFZP434C135 RNF32 TTGTGTCTTAGAATGATCTGCA

v2HS_14685 BF980783 HYPOTHETICAL PROTEIN DKFZP434C135 RNF32 AACTACTATTTGGTATTCGGCA

v2HS_14688 BG115551 ZINC FINGER, FYVE DOMAIN 
CONTAINING 19

ZFYVE19 TTTGAGAAGGTAGAACTCTGCC

v2HS_14693 BG163322 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 TAAGTTCCAACCAGTGTGAGCA
v2HS_14694 BG163322 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 TAGTTTGACAGGGTTCTTACCA
v2HS_14696 BG166638 PRAJA 1 PJA1 TTTCTCCTTCTTCCAGGATGCC
v2HS_14701 BG280787 TRIPARTITE MOTIF-CONTAINING 52 TRIM52 ATCGTTCCTGCCTCGTTCTGGT
v2HS_14702 NM_004927 MITOCHONDRIAL RIBOSOMAL PROTEIN 

L49
MRPL49 TAAGCTCCTGGTCAAAGTAGCC

v2HS_14709 BG332740 TRIPARTITE MOTIF-CONTAINING 47 TRIM47 TTGTCCACCTCCAGTAGTAGGT
v2HS_14711 BG333051 TRIPARTITE MOTIF-CONTAINING 7 TRIM7 TTCTCAGCCTCTGTAATGTCCC
v2HS_14715 BG336846 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 TTCTAGAGTGAGATATGTTGGC
v2HS_14719 BG475343 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 TTTGAAACCACTATGGCGAGCC

v2HS_14720 BG501779 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 ATTCTTTGAAGAGGAAGAAGCA
v2HS_14722 NM_020165 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 TACCAGTTCATCTAATATGCGG
v2HS_14723 BG528177 RING FINGER PROTEIN 25 RNF25 TATCTGTGAGAATTTCCTTCCC
v2HS_14725 BG528177 RING FINGER PROTEIN 25 RNF25 TTGTTATCTGTGAGAATTTCCT
v2HS_14726 BG704340 VACUOLAR PROTEIN SORTING 11 

(YEAST)
VPS11 AATCTGGGTCTTGCTATGCCGG

v2HS_14727 NM_021729 VACUOLAR PROTEIN SORTING 11 
(YEAST)

VPS11 ATATTGTGCTGCTTCAGTTGGT

v2HS_14730 BG718251 RING FINGER PROTEIN 113B RNF113B TTGAGGATGGTCGGCGTATGGT
v2HS_14740 NM_003707 RUVB-LIKE 1 (E. COLI) RUVBL1 TTTAGCAAGCAAGTTGGCCGGG
v2HS_14778 NM_033646 CADHERIN 7, TYPE 2 CDH7 TATCAACATCAGAGTGAAGCTT
v2HS_14780 NM_004361 CADHERIN 7, TYPE 2 CDH7 AATCTTTCCCAAATAAATTCCC
v2HS_14781 NM_033646 CADHERIN 7, TYPE 2 CDH7 TAAGGTTCCAAGGCTATGAGTA
v2HS_148 NM_005805 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, NON-ATPASE, 14
PSMD14 TACAATGTTCACTGTAGTCCTG

v2HS_14834 NM_004360 CADHERIN 1, TYPE 1, E-CADHERIN 
(EPITHELIAL)

CDH1 AATAATAAAGACACCAACAGGG

v2HS_14837 NM_004360 CADHERIN 1, TYPE 1, E-CADHERIN 
(EPITHELIAL)

CDH1 ATTAATCTCCAGCCAGTTGGCA

v2HS_14855 NM_004359 CELL DIVISION CYCLE 34 CDC34 ATCACACTCAGGAGAATGGTCC
v2HS_14856 NM_004359 CELL DIVISION CYCLE 34 CDC34 TGTATAGATCGCCCTCGTCCAC
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v2HS_14858 NM_004359 CELL DIVISION CYCLE 34 CDC34 GTCTCGTAGATGTTAGGGTGCC
v2HS_148914 XM_305520 #N/A #N/A TATTCATTCAGAGGCAGCAGCT
v2HS_14915 NM_021874 #N/A #N/A TCATCCTTTAAGTCACTCTCTA
v2HS_149452 XM_290536 #N/A #N/A ATCAGAATTGAAAGAGCCAGCG
v2HS_149460 BI465154 UBIQUITIN-LIKE, CONTAINING PHD AND 

RING FINGER DOMAINS, 2
UHRF2 TTTCCATCTGCAAATGAAAGGG

v2HS_149461 AB071698 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 2

UHRF2 TTTCACCACCTTATAAATGCCA

v2HS_149462 BI465154 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 2

UHRF2 TTTATCTGAAGGGTAACCTGCT

v2HS_149463 BI465154 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 2

UHRF2 TTTGTGGTTCCACTGGGCTGCT

v2HS_149464 NM_018984 SLINGSHOT HOMOLOG 1 (DROSOPHILA) SSH1 TTGTAAGAAGAGGGCTGCGCCT

v2HS_149471 NM_033389 SLINGSHOT HOMOLOG 2 (DROSOPHILA) SSH2 ATATGTGAACTCTGTTATCCGT

v2HS_149475 NM_033389 SLINGSHOT HOMOLOG 2 (DROSOPHILA) SSH2 TTTCTTTCACATAGTCATAGGC

v2HS_149488 NM_182488 UBIQUITIN SPECIFIC PEPTIDASE 12 USP12 AACTTTCATCCGTTTGTGTGCT
v2HS_149489 NM_182488 UBIQUITIN SPECIFIC PEPTIDASE 12 USP12 AACTATTGCAATATAATGGCCT
v2HS_149585 AK027088 SERINE/THREONINE KINASE 4 STK4 TAAGTTTCTATAGATATAGGGC
v2HS_149620 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 1
KBTBD1 TAAGATTTCCAGTATGTCAGCT

v2HS_149621 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 TTAACCTACAAGTGAAACAGCC

v2HS_149622 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 TAATGTTAAGAATTGCCCTCCT

v2HS_149623 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 ATATCTCACCACTAGGCCTGGC

v2HS_149624 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 ATAGTCAAATAGCTACTGCCCT

v2HS_149625 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 TTATTAAGACAAGTGCTCTGCC

v2HS_149627 BC005991 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 TTTCTTCTAAACATTCTGAGCA
v2HS_149630 BC005991 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 ATTCATAACACCATATAATCCA
v2HS_149631 AL713747 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 TTTCATCACATTCATAACACCA
v2HS_149725 BC011658 HECT DOMAIN CONTAINING 1 HECTD1 ATTAAACCCATCTCTAAAGGCT
v2HS_149726 BC011658 HECT DOMAIN CONTAINING 1 HECTD1 TTTAAAGTCTCTGATGTCTCCC
v2HS_149740 BG720277 RING FINGER PROTEIN 123 RNF123 TTCTCAGCATCTGATGTCAGCC
v2HS_149746 XM_290732 #N/A #N/A TTCTCGGTCTAAATCAAAGCCA
v2HS_149754 BX649087 UBIQUITIN SPECIFIC PEPTIDASE 54 USP54 TTTAATGTCGTAAGAAGGTGGC
v2HS_149839 NM_005192 CYCLIN-DEPENDENT KINASE INHIBITOR 

3 (CDK2-ASSOCIATED DUAL 
SPECIFICITY PHOSPHATASE)

CDKN3 TTGCTTGATGGTCTGTATTGCC

v2HS_14988 NM_004351 #N/A #N/A TTAAATCAGGATTATAACTCCT
v2HS_1499 NM_014413 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 2-ALPHA KINASE 1
EIF2AK1 TTTCTTCGGAAGATTCTTCGGT

v2HS_150 NM_005805 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 14

PSMD14 TTATCTTCTTCTTCTACAGCCT

v2HS_1500 NM_014413 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 1

EIF2AK1 TTTACATTCCAGTTAACTACCT

v2HS_150029 NM_001715 B LYMPHOID TYROSINE KINASE BLK ATCTTATAGTGCTTGATCAGCT
v2HS_150031 NM_001715 B LYMPHOID TYROSINE KINASE BLK TTCACTGTCGATGATTCGAGCC
v2HS_150044 NM_001718 BONE MORPHOGENETIC PROTEIN 6 BMP6 TAACACAGTCCTTGTAGATGCG
v2HS_150048 NM_001718 BONE MORPHOGENETIC PROTEIN 6 BMP6 ATTCTCCATCACAGTAATTGGC
v2HS_150062 NM_001721 BMX NON-RECEPTOR TYROSINE KINASE BMX TTTATAGACAATCTGAAATGGG

v2HS_150063 NM_001721 BMX NON-RECEPTOR TYROSINE KINASE BMX TTAGCATATGCTTCCCAGAGGG

v2HS_150065 NM_001721 BMX NON-RECEPTOR TYROSINE KINASE BMX ATTTCTAACCATAAATGCTCCT

v2HS_150092 NM_001726 BROMODOMAIN, TESTIS-SPECIFIC BRDT ATATTGTTGCTGAGAATCTGGC
v2HS_150093 NM_001726 BROMODOMAIN, TESTIS-SPECIFIC BRDT TAAGAATCTCACTACAGTGCCT
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v2HS_150095 NM_001726 BROMODOMAIN, TESTIS-SPECIFIC BRDT ATATCCTATCTGTGTGACGCCT
v2HS_150096 NM_001726 BROMODOMAIN, TESTIS-SPECIFIC BRDT TAATTAAATGCTAATTGGTGGT
v2HS_1501 NM_014413 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 2-ALPHA KINASE 1
EIF2AK1 TAAGTGCTGGATATACTTGGCT

v2HS_150110 NM_001729 BETACELLULIN BTC TAGTTTCAGGACTTCTGGTGGA
v2HS_150112 NM_001729 BETACELLULIN BTC TTCAATATCTTCATTGATAGGA
v2HS_150114 NM_001729 BETACELLULIN BTC TTCCTGAGACACATTCTGTCCA
v2HS_150201 NM_001744 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE IV
CAMK4 ATAATGTTTGGATGTGAGAGGC

v2HS_150236 NM_001750 CALPASTATIN CAST TTCTCTTTACATTCAGACCGGT
v2HS_150240 NM_173062 CALPASTATIN CAST TTATCCAAGGCATCATCGAGGT
v2HS_150242 NM_001752 CATALASE CAT AATAACATTAAGTTTGTCTCCT
v2HS_150243 NM_001752 CATALASE CAT ATATGCTCAAATACCTTTGCCT
v2HS_150245 NM_001752 CATALASE CAT TAATTGGGTCCCAGGCGATGGC
v2HS_150247 NM_001752 CATALASE CAT TTTGTGCATCCTTCAGGTGGCC
v2HS_150278 NM_001759 CYCLIN D2 CCND2 ATTTGTTCCCATATTGCAGGCA
v2HS_150279 NM_001759 CYCLIN D2 CCND2 TTAACAAATAGCTTCATTACCT
v2HS_150281 NM_001759 CYCLIN D2 CCND2 TTAACCTTTCAGTCCCAGAGCT
v2HS_150282 NM_001759 CYCLIN D2 CCND2 TATTTACATGACATAAGGTGCA
v2HS_150287 NM_001760 CYCLIN D3 CCND3 TTATAGCTTCTCTGGCTGAGGC
v2HS_150290 NM_001761 CYCLIN F CCNF ATATGGATGCTTTGTGAGTCCT
v2HS_150293 NM_001761 CYCLIN F CCNF ATCTCTTTACTGATAAACCGGG
v2HS_150351 NM_001773 CD34 ANTIGEN CD34 ATTACAGAGGTCTGTGACTGGA
v2HS_150417 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 

G2 TO M
CDC2 ATGAGATATAACCTGGAATCCT

v2HS_150418 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 ATACTTCTGGAGATCTGTACCA

v2HS_150421 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 ATCTGTTGACATAACATATGGA

v2HS_150424 NM_001787 CELL DIVISION CYCLE 2-LIKE 1 (PITSLRE 
PROTEINS)

CDC2L2 ATTCTGCTGACGAGGACTCGGC

v2HS_150436 M81933 CELL DIVISION CYCLE 25A CDC25A TTTACTGTCCAATGGCCCAGGA
v2HS_150438 M81933 CELL DIVISION CYCLE 25A CDC25A ATAACAAACTCTTTAATGAGGT
v2HS_15044 NM_032991 CASPASE 3, APOPTOSIS-RELATED 

CYSTEINE PEPTIDASE
CASP3 GTATGCATACAAGAAGTCGGCC

v2HS_150440 NM_001792 CADHERIN 2, TYPE 1, N-CADHERIN 
(NEURONAL)

CDH2 TAATATCTACTGCATGTGCCCT

v2HS_150443 NM_001792 CADHERIN 2, TYPE 1, N-CADHERIN 
(NEURONAL)

CDH2 ATATCAAGTAAATAGATCTGCA

v2HS_150444 NM_001792 CADHERIN 2, TYPE 1, N-CADHERIN 
(NEURONAL)

CDH2 ATTTCTCTTAATAGTCACTGGA

v2HS_15045 NM_032991 CASPASE 3, APOPTOSIS-RELATED 
CYSTEINE PEPTIDASE

CASP3 CTTTAAGATACCATTACATGCT

v2HS_150451 NM_001793 CADHERIN 3, TYPE 1, P-CADHERIN 
(PLACENTAL)

CDH3 TTTGAAGAACTTTCTCTAACGT

v2HS_15046 NM_032991 CASPASE 3, APOPTOSIS-RELATED 
CYSTEINE PEPTIDASE

CASP3 TTCAAGTTTCTGAATGTTTCCC

v2HS_150464 NM_001796 CADHERIN 8, TYPE 2 CDH8 ATAAATTCAGAAGGAGGCTCCA
v2HS_150465 NM_001796 CADHERIN 8, TYPE 2 CDH8 TATACTATAAACCAACTTTGCA
v2HS_150466 NM_001796 CADHERIN 8, TYPE 2 CDH8 TTTATAATAGCTGTTTCAGGCT
v2HS_15047 NM_032991 CASPASE 3, APOPTOSIS-RELATED 

CYSTEINE PEPTIDASE
CASP3 TTTGAGCAACAAGAAATCTCCC

v2HS_150476 NM_001798 CYCLIN-DEPENDENT KINASE 2 CDK2 ATATTAGGATGGTTAAGCTCCT
v2HS_150477 NM_001798 CYCLIN-DEPENDENT KINASE 2 CDK2 TTAAGGTCTCGGTGGAGGACCC
v2HS_150479 NM_001798 CYCLIN-DEPENDENT KINASE 2 CDK2 TTTAAGGCAAGTTCAGAGGGCC
v2HS_15048 NM_032991 CASPASE 3, APOPTOSIS-RELATED 

CYSTEINE PEPTIDASE
CASP3 TTAAGATACCATTACATGCTGT

v2HS_150483 NM_001799 CYCLIN-DEPENDENT KINASE 7 (MO15 
HOMOLOG, XENOPUS LAEVIS, CDK-
ACTIVATING KINASE)

CDK7 TTCTTAATGGCGACAATTTGGT

v2HS_150484 NM_001799 CYCLIN-DEPENDENT KINASE 7 (MO15 
HOMOLOG, XENOPUS LAEVIS, CDK-
ACTIVATING KINASE)

CDK7 ATATTTGGATGACTTAGCTCCT
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v2HS_150485 NM_001799 CYCLIN-DEPENDENT KINASE 7 (MO15 

HOMOLOG, XENOPUS LAEVIS, CDK-
ACTIVATING KINASE)

CDK7 ATAACCTCTAGATCAGTTTCCA

v2HS_150486 NM_001799 CYCLIN-DEPENDENT KINASE 7 (MO15 
HOMOLOG, XENOPUS LAEVIS, CDK-
ACTIVATING KINASE)

CDK7 TTGATGTGTGATGGTGTCAGCA

v2HS_150487 NM_001799 CYCLIN-DEPENDENT KINASE 7 (MO15 
HOMOLOG, XENOPUS LAEVIS, CDK-
ACTIVATING KINASE)

CDK7 TTACAAACTCACTTCTACAGCA

v2HS_15049 NM_032991 CASPASE 3, APOPTOSIS-RELATED 
CYSTEINE PEPTIDASE

CASP3 CATAAATTCAAGCTTGTCGGCA

v2HS_150519 NM_001806 CCAAT/ENHANCER BINDING PROTEIN 
(C/EBP), GAMMA

CEBPG ATTTCTCTAATAATCACTTGGT

v2HS_150521 NM_001806 CCAAT/ENHANCER BINDING PROTEIN 
(C/EBP), GAMMA

CEBPG AATTATGTAACACCAATCAGCT

v2HS_150553 NM_001814 CATHEPSIN C CTSC TTTAGGAATTGGTGTGGCTGCC
v2HS_150559 NM_001816 CARCINOEMBRYONIC ANTIGEN-RELATED 

CELL ADHESION MOLECULE 8
CEACAM8 TTACTGTCAGCCATTGGGTGGA

v2HS_150560 NM_001817 CARCINOEMBRYONIC ANTIGEN-RELATED 
CELL ADHESION MOLECULE 4

CEACAM4 TAGTTTCTGAAATATTGCAGGC

v2HS_150561 NM_001817 CARCINOEMBRYONIC ANTIGEN-RELATED 
CELL ADHESION MOLECULE 4

CEACAM4 ATATAACCAGCAATGAGAGGGC

v2HS_150565 NM_001817 CARCINOEMBRYONIC ANTIGEN-RELATED 
CELL ADHESION MOLECULE 4

CEACAM4 TTTATTCAGATCCTTTCCTGGT

v2HS_150589 NM_001823 CREATINE KINASE, BRAIN CKB TAAACTCTACCAAGGGTGACGG
v2HS_150590 NM_001824 CREATINE KINASE, MUSCLE CKM TTCAGCTTGAACTTGTTGTGGG
v2HS_150599 NM_001825 CREATINE KINASE, MITOCHONDRIAL 2 

(SARCOMERIC)
CKMT2 TACTCGTTTCATATTGCCTCCT

v2HS_150601 NM_001825 CREATINE KINASE, MITOCHONDRIAL 2 
(SARCOMERIC)

CKMT2 TTTGCCAAACTGAGGCAGAGGG

v2HS_150603 NM_001826 CDC28 PROTEIN KINASE REGULATORY 
SUBUNIT 1B

CKS1B TTCTGGATACAGAGCACATCGT

v2HS_150605 NM_001826 CDC28 PROTEIN KINASE REGULATORY 
SUBUNIT 1B

CKS1B TTACATGATCCCTGTAACAGCC

v2HS_150607 NM_001826 CDC28 PROTEIN KINASE REGULATORY 
SUBUNIT 1B

CKS1B TACACTGAAACATAAATCCGCA

v2HS_150632 NM_001831 CLUSTERIN CLU TTATTGACGTACTTACTTCCCT
v2HS_150634 NM_001831 CLUSTERIN CLU TTCATGCAGGTCTGTTTCAGGC
v2HS_150636 NM_001831 CLUSTERIN CLU TTAGCAGCTCGTTGTATTTCCT
v2HS_150713 NM_001845 COLLAGEN, TYPE IV, ALPHA 1 COL4A1 ATTGTGCTGAACTTGCGCAGGC
v2HS_150742 NM_001850 COLLAGEN, TYPE VIII, ALPHA 1 COL8A1 TTTCCCAATCCCTGGAAGGCCT
v2HS_150744 NM_001850 COLLAGEN, TYPE VIII, ALPHA 1 COL8A1 TAAATGCAGGCATCTCATAGGC
v2HS_150746 NM_078485 COLLAGEN, TYPE IX, ALPHA 1 COL9A1 ATCCATCAGCGCCAGGTGTGCC
v2HS_150760 NM_001853 COLLAGEN, TYPE IX, ALPHA 3 COL9A3 ATGACCGTCCACTGTGCTTCGG
v2HS_150762 NM_001853 COLLAGEN, TYPE IX, ALPHA 3 COL9A3 TTACAGGTTTATTAGCTAGGGC
v2HS_150765 NM_001855 COLLAGEN, TYPE XV, ALPHA 1 COL15A1 TTAGACAAGACCTTGATGTGCC
v2HS_150769 NM_001855 COLLAGEN, TYPE XV, ALPHA 1 COL15A1 TTTAAGAATCATCAGAAGGCCA
v2HS_150777 NM_001858 COLLAGEN, TYPE XIX, ALPHA 1 COL19A1 TATTCCTTGTATTCCAGGAGGT
v2HS_150779 NM_001858 COLLAGEN, TYPE XIX, ALPHA 1 COL19A1 ATTAAATGGAATACCAGGTGGT
v2HS_150780 NM_001858 COLLAGEN, TYPE XIX, ALPHA 1 COL19A1 TTATATAAACTGCTCATGCCGT
v2HS_150830 NM_001869 CARBOXYPEPTIDASE A2 (PANCREATIC) CPA2 AATCTCAAGAACTTGGTCTCCC

v2HS_150832 NM_001869 CARBOXYPEPTIDASE A2 (PANCREATIC) CPA2 TTCTCTTTGTCCAACAGGACCT

v2HS_150833 NM_001869 CARBOXYPEPTIDASE A2 (PANCREATIC) CPA2 TTATTTGCTGTCCAAAGTGCCG

v2HS_150834 NM_001869 CARBOXYPEPTIDASE A2 (PANCREATIC) CPA2 ATCAGAAACAATCTTATTTGCT

v2HS_150885 NM_001878 CELLULAR RETINOIC ACID BINDING 
PROTEIN 2

CRABP2 TTTGATGTAGAAAGTGTCTCCC

v2HS_150956 NM_001890 CASEIN ALPHA S1 CSN1S1 ATCTAAGAGGAAGTTTAGGCCT
v2HS_150957 NM_001890 CASEIN ALPHA S1 CSN1S1 TTCATTCTGCGAATTTGCTCCT
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v2HS_150959 NM_001890 CASEIN ALPHA S1 CSN1S1 TTAGACAATAAACTCTCTAGGA
v2HS_150965 NM_001891 CASEIN BETA CSN2 TAAGGACAGGCATCACTCTGCC
v2HS_150969 NM_001892 CASEIN KINASE 1, ALPHA 1 CSNK1A1 ATCTTATAGAGCTTGCTCTCGT
v2HS_150976 NM_001893 CASEIN KINASE 1, DELTA CSNK1D TTTCTGTCTCTTGGTGGCAGCC
v2HS_150977 NM_001893 CASEIN KINASE 1, DELTA CSNK1D TTCAGGTATGTGGCAAATTCGG
v2HS_150978 NM_001893 CASEIN KINASE 1, DELTA CSNK1D AACATTTCGATCCTAGACCGGG
v2HS_150979 XM_302685 #N/A #N/A TAACATTTCGATCCTAGACCGG
v2HS_150981 NM_001894 CASEIN KINASE 1, EPSILON CSNK1E ATCTTGTAGAACTTGCTCTCGA
v2HS_150987 NM_001895 CASEIN KINASE 2, ALPHA 1 

POLYPEPTIDE
CSNK2A1 ATTATTTGTGATGTTGATGGCT

v2HS_150988 NM_001895 CASEIN KINASE 2, ALPHA 1 
POLYPEPTIDE

CSNK2A1 ATTAGTCGTAGCTTTCTGTGCT

v2HS_150989 NM_001895 CASEIN KINASE 2, ALPHA 1 
POLYPEPTIDE

CSNK2A1 ATCGCTTTCGAGAGTGTCTGCC

v2HS_150990 NM_001895 CASEIN KINASE 2, ALPHA 1 
POLYPEPTIDE

CSNK2A1 ATCAGGAGACAGATAGGGCCGT

v2HS_150994 NM_001896 CASEIN KINASE 2, ALPHA PRIME 
POLYPEPTIDE

CSNK2A2 ATCTATCATGACATTGTGAGGT

v2HS_150997 NM_001896 CASEIN KINASE 2, ALPHA PRIME 
POLYPEPTIDE

CSNK2A2 TTTGTCCAGAAGATCTAGGGCC

v2HS_151 NM_005805 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 14

PSMD14 TTTACCACTGATTCATTGTGTT

v2HS_151005 NM_001901 CONNECTIVE TISSUE GROWTH FACTOR CTGF TTCTCTAGCCTGCAGGAGGCGT

v2HS_151007 NM_001901 CONNECTIVE TISSUE GROWTH FACTOR CTGF TATGGTGTTCAGAAATTGAGGC

v2HS_151022 NM_001904 CATENIN (CADHERIN-ASSOCIATED 
PROTEIN), BETA 1, 88KDA

CTNNB1 TTTACCACTCAGAGAAGGAGCT

v2HS_151023 NM_001904 CATENIN (CADHERIN-ASSOCIATED 
PROTEIN), BETA 1, 88KDA

CTNNB1 ATACTGTCCATCAATATCAGCT

v2HS_151027 NM_001904 CATENIN (CADHERIN-ASSOCIATED 
PROTEIN), BETA 1, 88KDA

CTNNB1 ATATCATCTGAACCCAGAAGCT

v2HS_151051 NM_147783 CATHEPSIN B CTSB TTTCCCAGTACTGATCGGTGCG
v2HS_151058 NM_001910 CATHEPSIN E CTSE ATATCCAAGTAGTTGATGAGGG
v2HS_151070 NM_001912 CATHEPSIN L CTSL TTCTTCTGTTGCCTCATATGGA
v2HS_151073 NM_001912 CATHEPSIN L CTSL ATCAATAGCAACAGAAATGGGC
v2HS_151074 NM_001912 CATHEPSIN L CTSL ATGGTTTCTCCGGTCTTTGGCC
v2HS_151075 NM_001912 CATHEPSIN L CTSL ATTCCACAATGGTTTCTCCGGT
v2HS_15109 NM_004336 BUB1 BUDDING UNINHIBITED BY 

BENZIMIDAZOLES 1 HOMOLOG (YEAST)
BUB1 ATTCATGATGAAACCTAATGCT

v2HS_15110 NM_004336 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG (YEAST)

BUB1 TTTCACTTTCATGTAAGTGCCA

v2HS_15111 NM_004336 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG (YEAST)

BUB1 TTAACCTCGGACCTTTCCTGGG

v2HS_151116 NM_001920 DECORIN DCN AATAAGAATATCTCTAGTAGCT
v2HS_15112 NM_004336 BUB1 BUDDING UNINHIBITED BY 

BENZIMIDAZOLES 1 HOMOLOG (YEAST)
BUB1 AATACATGTGAGACGACAAGGC

v2HS_151120 NM_001921 DCMP DEAMINASE DCTD ATATGCCATGCTTCACTTGGGC
v2HS_151123 NM_001921 DCMP DEAMINASE DCTD AATCTTTAGGATAAAGAAAGCC
v2HS_151132 NM_001923 DAMAGE-SPECIFIC DNA BINDING 

PROTEIN 1, 127KDA
DDB1 ATTTGTCACCATTGTGATAGGT

v2HS_151134 NM_001923 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 1, 127KDA

DDB1 TATTCATTCTGCAGAAACTGGT

v2HS_151139 NM_001924 GROWTH ARREST AND DNA-DAMAGE-
INDUCIBLE, ALPHA

GADD45A ATGTAGTTGAACTCACTCAGCC

v2HS_151185 NM_001932 MEMBRANE PROTEIN, PALMITOYLATED 3 
(MAGUK P55 SUBFAMILY MEMBER 3)

MPP3 ATCCTCATCGATATTGTCAGGC

v2HS_151186 NM_001932 MEMBRANE PROTEIN, PALMITOYLATED 3 
(MAGUK P55 SUBFAMILY MEMBER 3)

MPP3 TATAGGGTTTAAATTCTGAGGT
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v2HS_151274 XM_064302 #N/A #N/A TTAGACTTCTTCTTAATGAGGT
v2HS_151275 NM_001949 E2F TRANSCRIPTION FACTOR 3 E2F3 ATAAGTAAACCTCAATGGGCCC
v2HS_151276 NM_001949 E2F TRANSCRIPTION FACTOR 3 E2F3 TTATTCCTTCATAGAGGAAGGG
v2HS_151278 NM_001949 E2F TRANSCRIPTION FACTOR 3 E2F3 ATCTACCTGGAGTAAACTGGCT
v2HS_151282 NM_001950 E2F TRANSCRIPTION FACTOR 4, 

P107/P130-BINDING
E2F4 TTGGTAATGTCGTAAATCCGCC

v2HS_151292 NM_198258 E2F TRANSCRIPTION FACTOR 6 E2F6 TTCGAGTTAAATAAACCAGCGA
v2HS_151293 NM_198258 E2F TRANSCRIPTION FACTOR 6 E2F6 TTTCGAGTTAAATAAACCAGCG
v2HS_151297 NM_198258 E2F TRANSCRIPTION FACTOR 6 E2F6 AAGGAGTTTCCAATTATCACCA
v2HS_151298 NM_001953 ENDOTHELIAL CELL GROWTH FACTOR 1 

(PLATELET-DERIVED)
ECGF1 TTGAATCCAGGAATAGACTCCA

v2HS_151300 NM_001953 ENDOTHELIAL CELL GROWTH FACTOR 1 
(PLATELET-DERIVED)

ECGF1 TTTCTTACTGAGAATGGAGGCT

v2HS_151334 NM_001962 EPHRIN-A5 EFNA5 TTGATACAGACATCAATATGGT
v2HS_151336 NM_001962 EPHRIN-A5 EFNA5 TTTCATACAGCTATTTGTTGGT
v2HS_151340 NM_001963 EPIDERMAL GROWTH FACTOR (BETA-

UROGASTRONE)
EGF TAACATCTTCACAGTACTTCCG

v2HS_151342 NM_001963 EPIDERMAL GROWTH FACTOR (BETA-
UROGASTRONE)

EGF TTTCAATCACAGACTGCTTGGC

v2HS_151344 NM_001963 EPIDERMAL GROWTH FACTOR (BETA-
UROGASTRONE)

EGF TTTCTTACGGAATAGTGGTGGT

v2HS_151345 NM_001963 EPIDERMAL GROWTH FACTOR (BETA-
UROGASTRONE)

EGF TTAGCTGATAGGAGAGAATGGG

v2HS_151371 M15353 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 4E

EIF4E TTTAAATGCAGTCCACTCTGCT

v2HS_151374 M15353 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 4E

EIF4E ATAATATAGAGACTTGCCTGCA

v2HS_151375 NM_001968 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 4E

EIF4E TAATAATCAAACTAGTGCTCCA

v2HS_151446 NM_001981 EPIDERMAL GROWTH FACTOR RECEPTOR 
PATHWAY SUBSTRATE 15

EPS15 ATTCAGTTTAAAGGGATCAGGA

v2HS_151450 NM_001982 V-ERB-B2 ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 3 (AVIAN)

ERBB3 TTATGCTTGATGTCTAGTCGCT

v2HS_151453 NM_001982 V-ERB-B2 ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 3 (AVIAN)

ERBB3 TTAAGTGTTCCAACTGGTAGGC

v2HS_151498 NM_001992 COAGULATION FACTOR II (THROMBIN) 
RECEPTOR

F2R TTGTATATGCTGTTATTCAGGT

v2HS_151505 NM_001993 COAGULATION FACTOR III 
(THROMBOPLASTIN, TISSUE FACTOR)

F3 AATGCTAATGGTAATAACAGGT

v2HS_151506 NM_001993 COAGULATION FACTOR III 
(THROMBOPLASTIN, TISSUE FACTOR)

F3 AATCTAAAGCATGTTATGTGCA

v2HS_151507 NM_001993 COAGULATION FACTOR III 
(THROMBOPLASTIN, TISSUE FACTOR)

F3 TACAATGTCAACCATAGAAGCT

v2HS_151568 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 ATTCTTACTTCTCTGAAGAGCT

v2HS_151569 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 ATAGTCAAATACTTCACCTCCA

v2HS_151570 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 TATTAGGATTACTTGCATTCCC

v2HS_151571 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 TTTGCTCAGCAGATACATTGCG

v2HS_151573 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 AATTTACATCATAATCACTGGG

v2HS_151577 NM_002377 MAS1 ONCOGENE MAS1 ATTGTCTTTCTGGCGCCGAGGT
v2HS_151579 NM_002377 MAS1 ONCOGENE MAS1 TACTTAAGTCATATTCCAAGCA
v2HS_151599 NM_145113 MYC ASSOCIATED FACTOR X MAX TATACTGGATATATTCTGTGGC
v2HS_151603 NM_145113 MYC ASSOCIATED FACTOR X MAX TATTTCTTAGAAATACACACGG
v2HS_151622 BX647710 MUTATED IN COLORECTAL CANCERS MCC ATTAAGTTCCACTATATCTCCC
v2HS_151626 NM_002387 MUTATED IN COLORECTAL CANCERS MCC ATTTCTGAGCCCAGGACTGGCC
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v2HS_151629 NM_002388 MCM3 MINICHROMOSOME 

MAINTENANCE DEFICIENT 3 (S. 
CEREVISIAE)

MCM3 TTAACATTACAGGCAATCAGGA

v2HS_15164 NM_004333 V-RAF MURINE SARCOMA VIRAL 
ONCOGENE HOMOLOG B1

BRAF CAAGTCATCAATATTGACAGGT

v2HS_151656 NM_002392 MDM2, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 TATAATTCTCTTATAGACAGGT

v2HS_151657 NM_002392 MDM2, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 ATTTCAGGTTGTCTAAATTCCT

v2HS_151660 NM_002393 MDM4, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 4, P53 BINDING 
PROTEIN (MOUSE)

MDM4 AATCTGAATACCAATCCTTCCT

v2HS_15168 NM_004333 V-RAF MURINE SARCOMA VIRAL 
ONCOGENE HOMOLOG B1

BRAF TATACATCTGACTGAAAGCTGT

v2HS_151695 NM_002401 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 3

MAP3K3 TACTCCATGAAGATGGTCAGGG

v2HS_151697 NM_002401 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 3

MAP3K3 AACACTCTTCATACCCTGGCGT

v2HS_151699 NM_002401 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 3

MAP3K3 ATAAGGCAGCATGACATTTGCT

v2HS_151733 NM_002407 SECRETOGLOBIN, FAMILY 2A, MEMBER 1 SCGB2A1 TTCAGAGTTCTATGTGACTGGT

v2HS_151735 NM_002407 SECRETOGLOBIN, FAMILY 2A, MEMBER 1 SCGB2A1 AATTACTCTTCATATTACACCA

v2HS_151755 NM_002411 SECRETOGLOBIN, FAMILY 2A, MEMBER 2 SCGB2A2 TTCCTTCAATTCATCTATGGCA

v2HS_15179 NM_004329 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IA

BMPR1A AATGATGAACAAATAGGCTCCC

v2HS_151800 NM_002419 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 11

MAP3K11 TAAGCTGTGCGAAGGGCTCGGG

v2HS_151801 NM_002419 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 11

MAP3K11 ATTCCCTGAGACAGGCTCTGGT

v2HS_151809 NM_002421 MATRIX METALLOPEPTIDASE 1 
(INTERSTITIAL COLLAGENASE)

MMP1 ATTACTCCAGAGTTGGAAGGCT

v2HS_151813 NM_002421 MATRIX METALLOPEPTIDASE 1 
(INTERSTITIAL COLLAGENASE)

MMP1 TTGTGTTAGAAGAGTTATCCCT

v2HS_151816 NM_002422 MATRIX METALLOPEPTIDASE 3 
(STROMELYSIN 1, PROGELATINASE)

MMP3 TTTAAAGATCAGGATTTCTCCC

v2HS_151819 NM_002422 MATRIX METALLOPEPTIDASE 3 
(STROMELYSIN 1, PROGELATINASE)

MMP3 TATTAGCTTCATTTAAAGTGCC

v2HS_15182 NM_004329 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IA

BMPR1A TATGCATGTGTTATTAATAGCA

v2HS_151821 NM_002423 MATRIX METALLOPEPTIDASE 7 
(MATRILYSIN, UTERINE)

MMP7 TTTGCATCTCCTTGAGTTTGGC

v2HS_151842 NM_002427 MATRIX METALLOPEPTIDASE 13 
(COLLAGENASE 3)

MMP13 TAGTCTTTATCCATAATATGGT

v2HS_151853 NM_002429 MATRIX METALLOPROTEINASE 18 MMP19 ATTTCATTCAGCTATTAGGCCT
v2HS_151854 NM_002429 MATRIX METALLOPROTEINASE 18 MMP19 TATTTCATTCAGCTATTAGGCC
v2HS_151855 NM_002429 MATRIX METALLOPROTEINASE 18 MMP19 TTATGTAGGAAGAACAGGACCC
v2HS_151862 NM_002431 MENAGE A TROIS HOMOLOG 1, CYCLIN 

H ASSEMBLY FACTOR (XENOPUS LAEVIS)
MNAT1 TTTGGTGGTCTTACACCGAGGG

v2HS_151864 NM_002431 MENAGE A TROIS HOMOLOG 1, CYCLIN 
H ASSEMBLY FACTOR (XENOPUS LAEVIS)

MNAT1 ATATGTCTCTATCTGCAGTGGC

v2HS_151865 NM_002431 MENAGE A TROIS HOMOLOG 1, CYCLIN 
H ASSEMBLY FACTOR (XENOPUS LAEVIS)

MNAT1 ATAAATGGTTAACTGGGCTGCC

v2HS_151866 NM_002431 MENAGE A TROIS HOMOLOG 1, CYCLIN 
H ASSEMBLY FACTOR (XENOPUS LAEVIS)

MNAT1 ATCTTATAAATGGTTAACTGGG

v2HS_151947 NM_002446 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 10

MAP3K10 ATTGTGTAGGTAGTTCATGCCC

v2HS_151949 NM_002446 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 10

MAP3K10 TTTGGAGAAGAGGGAGAGACGG
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v2HS_151951 NM_002446 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 10
MAP3K10 TTATGCTCAAAGCCAGAGGGCA

v2HS_151952 NM_002447 MACROPHAGE STIMULATING 1 
RECEPTOR (C-MET-RELATED TYROSINE 
KINASE)

MST1R ATACTGTAGGAGACAAGATGCT

v2HS_151953 NM_002447 MACROPHAGE STIMULATING 1 
RECEPTOR (C-MET-RELATED TYROSINE 
KINASE)

MST1R ATAGTACTTCCTGGCCCTCGGC

v2HS_151955 NM_002447 MACROPHAGE STIMULATING 1 
RECEPTOR (C-MET-RELATED TYROSINE 
KINASE)

MST1R TATTCAGGAAGGCGGCACAGCT

v2HS_151956 NM_002447 MACROPHAGE STIMULATING 1 
RECEPTOR (C-MET-RELATED TYROSINE 
KINASE)

MST1R TATGACATTCACCATCTACGCA

v2HS_151981 NM_002452 NUDIX (NUCLEOSIDE DIPHOSPHATE 
LINKED MOIETY X)-TYPE MOTIF 1

NUDT1 TTAATTCCAGATGAAACCCGGC

v2HS_152002 NM_002456 MUCIN 1, TRANSMEMBRANE MUC1 TACTGATTGAACTGCGTCTCCA
v2HS_152004 NM_002456 MUCIN 1, TRANSMEMBRANE MUC1 TTATATCGAGAGGCTGCTTCCG
v2HS_152027 NM_002462 MYXOVIRUS (INFLUENZA VIRUS) 

RESISTANCE 1, INTERFERON-INDUCIBLE 
PROTEIN P78 (MOUSE)

MX1 ATTATTGTACTCCATTTGTGGA

v2HS_152050 NM_002467 V-MYC MYELOCYTOMATOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYC TTTGCTCCTCTGCTTGGACGGA

v2HS_152051 NM_002467 V-MYC MYELOCYTOMATOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYC TTTGTGTTTCAACTGTTCTCGT

v2HS_152109 NM_004976 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 1

KCNC1 TTTACTTTGCTCAGGCGGCGCC

v2HS_152121 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 12A

PPP1R12A AATATTAACATCATAGCCTGCC

v2HS_152122 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 12A

PPP1R12A ATTAGTGGAGATTTCTTGTCCC

v2HS_152123 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 12A

PPP1R12A TATGCCTACAAGACTATTTGGC

v2HS_152174 NM_002490 NADH DEHYDROGENASE (UBIQUINONE) 
1 ALPHA SUBCOMPLEX, 6, 14KDA

NDUFA6 TTCTTCATAAACATTTCTCGGA

v2HS_152175 NM_002490 NADH DEHYDROGENASE (UBIQUINONE) 
1 ALPHA SUBCOMPLEX, 6, 14KDA

NDUFA6 TAGAACTTGGATAGGAAATCCT

v2HS_152177 NM_002490 NADH DEHYDROGENASE (UBIQUINONE) 
1 ALPHA SUBCOMPLEX, 6, 14KDA

NDUFA6 TAATTCAATCCAATTTACAGCA

v2HS_152205 NM_002497 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 2

NEK2 ATTTCTCATTGTAGGACATGCG

v2HS_152207 NM_002497 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 2

NEK2 TTTCTCAATATCTGACAGGGCT

v2HS_152208 NM_002497 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 2

NEK2 ATATTACATCCTGTACACAGCT

v2HS_152216 NM_002500 NEUROGENIC DIFFERENTIATION 1 NEUROD1 AATACATATATCACTTGAAGCT
v2HS_152217 NM_002500 NEUROGENIC DIFFERENTIATION 1 NEUROD1 ATAATACATAAGGTGAACAGGA
v2HS_152218 NM_002500 NEUROGENIC DIFFERENTIATION 1 NEUROD1 TTTAAAGAAGGGTATGTTGGCA
v2HS_152220 NM_002500 NEUROGENIC DIFFERENTIATION 1 NEUROD1 ATTACAGTACAGATCGATTCCA
v2HS_15224 NM_004323 BCL2-ASSOCIATED ATHANOGENE BAG1 TTCCCAATTAACATGACCCGGC
v2HS_152245 NM_147133 NUCLEAR TRANSCRIPTION FACTOR, X-

BOX BINDING 1
NFX1 TATCTCATTACATTTATGCCGT

v2HS_15225 NM_004323 BCL2-ASSOCIATED ATHANOGENE BAG1 TTTACTCAAATCACAAAGACAC
v2HS_152278 NM_002510 GLYCOPROTEIN (TRANSMEMBRANE) NMB GPNMB ATAAACCAGCCTCATTTCTGCA

v2HS_152279 NM_002510 GLYCOPROTEIN (TRANSMEMBRANE) NMB GPNMB ATAATTGAGGAAGTGGCTAGGA

v2HS_15228 NM_004323 BCL2-ASSOCIATED ATHANOGENE BAG1 TTTCATTGAGAACCAGTGTGAG
v2HS_152280 NM_002510 GLYCOPROTEIN (TRANSMEMBRANE) NMB GPNMB TTAATGGTAGAATAATTGAGGA
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v2HS_152288 NM_002512 NON-METASTATIC CELLS 2, PROTEIN 

(NM23B) EXPRESSED IN
NME2 TTGATGGCGATGAAGGTGCGCT

v2HS_152291 NM_002512 NON-METASTATIC CELLS 2, PROTEIN 
(NM23B) EXPRESSED IN

NME2 AACTTCATGGCCACGAGGCGGA

v2HS_152292 NM_002512 NON-METASTATIC CELLS 2, PROTEIN 
(NM23B) EXPRESSED IN

NME2 AAGAATGGTCGGTCTTTCAGGT

v2HS_152355 NM_002524 V-HA-RAS HARVEY RAT SARCOMA VIRAL 
ONCOGENE HOMOLOG

KRAS TAATATCCGCAAATGACTTGCT

v2HS_152356 NM_002524 V-HA-RAS HARVEY RAT SARCOMA VIRAL 
ONCOGENE HOMOLOG

KRAS ATAACAGGGAGTAACAAGAGGT

v2HS_152358 NM_002524 V-HA-RAS HARVEY RAT SARCOMA VIRAL 
ONCOGENE HOMOLOG

KRAS TAGGTTTATCAGTAAGCTAGGG

v2HS_152359 NM_002524 V-HA-RAS HARVEY RAT SARCOMA VIRAL 
ONCOGENE HOMOLOG

KRAS TTACAATATTTGAACATCTGCA

v2HS_152393 NM_002530 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 3

NTRK3 AAGATCTCCCAGAGGATCACCC

v2HS_152394 NM_002530 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 3

NTRK3 TTTGAGAGTTGGAACCATGGCT

v2HS_152399 NM_002531 NEUROTENSIN RECEPTOR 1 (HIGH 
AFFINITY)

NTSR1 ATTTCTCCTTGTTAGAGGCCCT

v2HS_15242 NM_004326 B-CELL CLL/LYMPHOMA 9 BCL9 TTGGGATTGGGCCATCATGGCC
v2HS_152434 NM_002540 OUTER DENSE FIBER OF SPERM TAILS 2 ODF2 TTCTTAATCTGCATGCACAGGC

v2HS_152435 NM_002540 OUTER DENSE FIBER OF SPERM TAILS 2 ODF2 TTACAACTTGGTTGTAGCGGCT

v2HS_152436 NM_153437 OUTER DENSE FIBER OF SPERM TAILS 2 ODF2 AATTTCCAGCTCAAGGTCTCCC

v2HS_152488 NM_002552 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 4-LIKE (YEAST)

ORC4L ATCTAATATGAAGATCACTGGG

v2HS_152489 NM_002552 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 4-LIKE (YEAST)

ORC4L ATTCATTAAGTGTATCTGCCGG

v2HS_152494 NM_002553 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 5-LIKE (YEAST)

ORC5L AACAGTCACATTTCTGTCAGCC

v2HS_152497 NM_002553 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 5-LIKE (YEAST)

ORC5L AATGAGGTTCAATATTTCTCCA

v2HS_152607 NM_002574 PEROXIREDOXIN 1 PRDX1 TTTCCTTTGTAGTCAGACAGGC
v2HS_152614 NM_002575 SERPIN PEPTIDASE INHIBITOR, CLADE B 

(OVALBUMIN), MEMBER 2
SERPINB2 TTATCTGCAGCTTGTGCCTGCA

v2HS_152616 NM_002575 SERPIN PEPTIDASE INHIBITOR, CLADE B 
(OVALBUMIN), MEMBER 2

SERPINB2 TAAATAATTCCCTGTGGATGCA

v2HS_152618 NM_002576 P21/CDC42/RAC1-ACTIVATED KINASE 1 
(STE20 HOMOLOG, YEAST)

PAK1 TTTGTCTTGAATGTCTAGGCCG

v2HS_152621 NM_002576 P21/CDC42/RAC1-ACTIVATED KINASE 1 
(STE20 HOMOLOG, YEAST)

PAK1 AATAATCAGCTCTTTCTTGGGC

v2HS_152622 NM_002576 P21/CDC42/RAC1-ACTIVATED KINASE 1 
(STE20 HOMOLOG, YEAST)

PAK1 ATTTCGATGGCCATGATGCCCA

v2HS_152624 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 ATTTCGTATGATCCGGTCGCGG
v2HS_152625 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 TTTGTCTAAAGACTTGGCAGCA
v2HS_152627 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 TAAGAAATCCCGAAATATTGGG
v2HS_152629 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 TTAACGGTTACTCTTCATTGCT
v2HS_152631 NM_002578 P21 (CDKN1A)-ACTIVATED KINASE 3 PAK3 TTTGAGAACATCTAGAACAGCT
v2HS_152632 NM_002578 P21 (CDKN1A)-ACTIVATED KINASE 3 PAK3 ATATCTCTATGGATCACCTGGT
v2HS_152634 NM_002578 P21 (CDKN1A)-ACTIVATED KINASE 3 PAK3 ATAGTGCTTCGTTTACTTTGCT
v2HS_152699 NM_002590 PROTOCADHERIN 8 PCDH8 TATATACAACACTGAAACCGGT
v2HS_152700 NM_002590 PROTOCADHERIN 8 PCDH8 ATGTGATTGGAAATAGCTTCCA
v2HS_152702 NM_002591 PHOSPHOENOLPYRUVATE 

CARBOXYKINASE 1 (SOLUBLE)
PCK1 TTTGTAAAGGCAGAGGGCACCC

v2HS_152707 NM_002591 PHOSPHOENOLPYRUVATE 
CARBOXYKINASE 1 (SOLUBLE)

PCK1 TTTAAAGGTAAAGCACTCAGGC

v2HS_152708 NM_002592 PROLIFERATING CELL NUCLEAR 
ANTIGEN

PCNA AATGATATCTTCATTGCCGGCG

v2HS_152710 NM_002592 PROLIFERATING CELL NUCLEAR 
ANTIGEN

PCNA TTGGTGCTTCAAATACTAGCGC

v2HS_152726 NM_002595 PCTAIRE PROTEIN KINASE 2 PCTK2 ATACTGTGAGACGTTGGAGGCC
v2HS_152729 NM_002595 PCTAIRE PROTEIN KINASE 2 PCTK2 ATATACTGTTGCATATGTACCC
v2HS_152730 NM_002595 PCTAIRE PROTEIN KINASE 2 PCTK2 ATTAATGAGGAGGTTCTGTGGT
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v2HS_152807 NM_003010 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE 4
MAP2K4 ATTCAACTTCAGTGCTTTGCGT

v2HS_152809 NM_003010 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 4

MAP2K4 TTTAACTGCCATTATTTGCCCA

v2HS_152827 NM_003014 SECRETED FRIZZLED-RELATED PROTEIN 
4

SFRP4 TACAATGCACATATTAGGTCGA

v2HS_152828 NM_003014 SECRETED FRIZZLED-RELATED PROTEIN 
4

SFRP4 TTTCTGGTGCTGCTTAAGAGGG

v2HS_152831 NM_003015 SECRETED FRIZZLED-RELATED PROTEIN 
5

SFRP5 AACTGCACGGCGATGCAGAGGT

v2HS_152832 NM_003015 SECRETED FRIZZLED-RELATED PROTEIN 
5

SFRP5 TATCTTGATCTCCTTGATGCGC

v2HS_153 NM_005805 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 14

PSMD14 CTTTATTGCCAGCTGTTCAGGT

v2HS_153115 NM_003063 SARCOLIPIN SLN ATAAATCTACCGTTCCCTGGCA
v2HS_153117 NM_003063 SARCOLIPIN SLN TTCCTCTAACATTCCTTCTGGC
v2HS_153137 NM_003070 SWI/SNF RELATED, MATRIX 

ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 2

SMARCA2 AATCTTCACCACAGAAGGAGCC

v2HS_153138 NM_003070 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 2

SMARCA2 TTAACACCTTATGTAGACGCCT

v2HS_153142 NM_003071 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 3

SMARCA3 TTTGTTGTCCATGATATAGGCC

v2HS_153143 NM_003071 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 3

SMARCA3 TTATAGTATAAGTCATTTCGCT

v2HS_153144 NM_003071 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 3

SMARCA3 TTAATTAGGGACTGTAAACGCC

v2HS_153146 NM_003071 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 3

SMARCA3 TAATCTTTGAACTGGATGTCCA

v2HS_153341 NM_003107 SRY (SEX DETERMINING REGION Y)-BOX 
4

SOX4 ATCAATAACAACAATCACAGGT

v2HS_153344 NM_003107 SRY (SEX DETERMINING REGION Y)-BOX 
4

SOX4 TTAAGACAAATATTCTACACGG

v2HS_153357 NM_003110 SP2 TRANSCRIPTION FACTOR SP2 AATTCATATGCTCATCATTGCC
v2HS_153364 NM_003113 SP100 NUCLEAR ANTIGEN SP100 ATACAATGTCATAGAGCAGCCT
v2HS_153366 NM_003113 SP100 NUCLEAR ANTIGEN SP100 TTATCTGTTCTGTTTCACAGGG
v2HS_153369 NM_003113 SP100 NUCLEAR ANTIGEN SP100 TTTCATAATGGGCCTTGTCCGC
v2HS_153502 NM_003137 SFRS PROTEIN KINASE 1 SRPK1 TAATCATTAGGATCTTCTTGCT
v2HS_153509 NM_003138 #N/A #N/A TAATCTAACCCTTGAAGGACCT
v2HS_153511 NM_003138 #N/A #N/A ATTATATTCCTCAGGATTTGGG
v2HS_153599 NM_003157 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 4
MGC3207 TAAATACTGCAAAGCCATGGCG

v2HS_153600 NM_003157 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 4

MGC3207 TAATCTCTTGGCATTGCTGGCA

v2HS_153601 NM_003157 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 4

MGC3207 TTTATATAAGGCTGCCTCAGGA

v2HS_153602 NM_003157 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 4

MGC3207 ATTATATATGTCTGGGAGCCCT

v2HS_153603 NM_003157 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 4

MGC3207 TATTTACGCTACTGATTGTGGC

v2HS_153607 NM_003158 #N/A #N/A TTAAATAACACTTTAAGAGCCA
v2HS_153609 NM_003158 #N/A #N/A TATAAGTTAGCAGTTCTCTGCT
v2HS_153610 NM_003159 CYCLIN-DEPENDENT KINASE-LIKE 5 CDKL5 TTTAAGTACAACTCCATAGGCT
v2HS_153611 NM_003159 CYCLIN-DEPENDENT KINASE-LIKE 5 CDKL5 TTATGGCACCAGTGAATAGCCT

Page 45



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_153614 NM_003159 CYCLIN-DEPENDENT KINASE-LIKE 5 CDKL5 ATATAGCTATGCCGACTCTGCT
v2HS_153615 NM_003159 CYCLIN-DEPENDENT KINASE-LIKE 5 CDKL5 ATTCTCCTTGTTGTTCTGTCGT
v2HS_153617 NM_003160 AURORA KINASE C AURKC ATGGAAATAGTTATACAGGCGC
v2HS_153621 NM_003160 AURORA KINASE C AURKC AATAAAGACAAATGAGGTGGCA
v2HS_153622 NM_003161 RIBOSOMAL PROTEIN S6 KINASE, 

70KDA, POLYPEPTIDE 1
RPS6KB1 ATTTCTCACAATGTTCCATGCC

v2HS_153623 NM_003161 RIBOSOMAL PROTEIN S6 KINASE, 
70KDA, POLYPEPTIDE 1

RPS6KB1 TTAAGCATGATATTCTCCGGCT

v2HS_153624 NM_003161 RIBOSOMAL PROTEIN S6 KINASE, 
70KDA, POLYPEPTIDE 1

RPS6KB1 ATTAAGCATGATATTCTCCGGC

v2HS_153625 NM_003161 RIBOSOMAL PROTEIN S6 KINASE, 
70KDA, POLYPEPTIDE 1

RPS6KB1 ATAAATCTTCGAGGTGATCGGA

v2HS_153643 NM_003164 SYNTAXIN 5A STX5A CTTGAGGATCTCTGAATGGGCG
v2HS_153656 NM_003167 SULFOTRANSFERASE FAMILY, 

CYTOSOLIC, 2A, 
DEHYDROEPIANDROSTERONE (DHEA)-
PREFERRING, MEMBER 1

SULT2A1 TTTGATATTTAAGGTTTCAGGA

v2HS_153701 NM_003177 SPLEEN TYROSINE KINASE SYK TTTCCTTCAAATCCTCAAAGGG
v2HS_153702 NM_003177 SPLEEN TYROSINE KINASE SYK TTTGTCTTTGATCCTATCAGGA
v2HS_153703 NM_003177 SPLEEN TYROSINE KINASE SYK TTAACATTTCCCTGTGTGCCGA
v2HS_153704 NM_003177 SPLEEN TYROSINE KINASE SYK ATAACTCATCTTTAAGAGCGGG
v2HS_153705 NM_003177 SPLEEN TYROSINE KINASE SYK TTTCCACATCGTATGTCCAGCA
v2HS_153758 NM_003188 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 7
MAP3K7 ATACTGTAATGGCTCATCTGCT

v2HS_153815 NM_003199 TRANSCRIPTION FACTOR 4 TCF4 ATATCCATGTCACCTCCAAGGA
v2HS_153854 NM_003206 TRANSCRIPTION FACTOR 21 TCF21 TTCTCGTATTTGTCGTTAGCCA
v2HS_153874 NM_003215 TEC PROTEIN TYROSINE KINASE TEC TTTCCTTTATATGATAATGCCT
v2HS_153876 NM_003215 TEC PROTEIN TYROSINE KINASE TEC TTAGCTTCTTCTATAAAGTCCT
v2HS_153878 NM_003215 TEC PROTEIN TYROSINE KINASE TEC TAAACACTTCAGGTGGACACCA
v2HS_153893 NM_003218 TELOMERIC REPEAT BINDING FACTOR 

(NIMA-INTERACTING) 1
TERF1 TATCGTTCTCAACTGGCAAGCT

v2HS_153894 NM_003218 TELOMERIC REPEAT BINDING FACTOR 
(NIMA-INTERACTING) 1

TERF1 TTCAACATCATTACCACTAGGT

v2HS_153904 NM_003220 TRANSCRIPTION FACTOR AP-2 ALPHA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 ALPHA)

TFAP2A TTGATCTGGGATGTTAATACCC

v2HS_153905 NM_003220 TRANSCRIPTION FACTOR AP-2 ALPHA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 ALPHA)

TFAP2A TTGGACTTGGACAGGGACACGG

v2HS_153909 NM_003220 TRANSCRIPTION FACTOR AP-2 ALPHA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 ALPHA)

TFAP2A TTTGTCCATGGCCTTGAGGGCC

v2HS_153918 NM_003222 TRANSCRIPTION FACTOR AP-2 GAMMA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 GAMMA)

TFAP2C TTCTTTACACAGTTGCTGGGCC

v2HS_153919 NM_003222 TRANSCRIPTION FACTOR AP-2 GAMMA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 GAMMA)

TFAP2C TTTGTCTATGACAATCAGGGCT

v2HS_153920 NM_003222 TRANSCRIPTION FACTOR AP-2 GAMMA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 GAMMA)

TFAP2C TTTCAATGGCTAAGTGTGTGGG

v2HS_153921 NM_003222 TRANSCRIPTION FACTOR AP-2 GAMMA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 GAMMA)

TFAP2C ATTAAATAGAATCTTCCAAGCC

v2HS_153934 NM_003225 TREFOIL FACTOR 1 (BREAST CANCER, 
ESTROGEN-INDUCIBLE SEQUENCE 
EXPRESSED IN)

TFF1 TATTTGCACACTGGGAGGGCGT

v2HS_153947 NM_003227 TRANSFERRIN RECEPTOR 2 TFR2 TTGAGCTTCCTCAGCAGGCGGG
v2HS_153954 NM_003234 TRANSFERRIN RECEPTOR (P90, CD71) TFRC TAAGCGTATACAACAGTGGGCT

v2HS_153955 NM_003234 TRANSFERRIN RECEPTOR (P90, CD71) TFRC TATAGAAATTGCCCAGTAACCG

v2HS_153972 NM_003238 TRANSFORMING GROWTH FACTOR, BETA 
2

TGFB2 TAACATTAGCAGGAGATGTGGG

v2HS_153975 NM_003238 TRANSFORMING GROWTH FACTOR, BETA 
2

TGFB2 TTTAACACTGATGAACCAAGGC
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v2HS_153977 NM_003239 TRANSFORMING GROWTH FACTOR, BETA 

3
TGFB3 TTTCTTTGGCATAGTATTCCGA

v2HS_153979 NM_003239 TRANSFORMING GROWTH FACTOR, BETA 
3

TGFB3 ATTCTGCTCGGAATAGGTTGGT

v2HS_153994 NM_003242 TRANSFORMING GROWTH FACTOR, BETA 
RECEPTOR II (70/80KDA)

TGFBR2 TTAACCGACTTCTGAACGTGCG

v2HS_153997 NM_003242 TRANSFORMING GROWTH FACTOR, BETA 
RECEPTOR II (70/80KDA)

TGFBR2 ATAGGGAAAGATCTTGACTGCC

v2HS_154019 NM_003246 THROMBOSPONDIN 1 THBS1 TTATTTCTGTACTGAACTCCGT
v2HS_154069 NM_003254 TIMP METALLOPEPTIDASE INHIBITOR 1 TIMP1 ATAAACAGGGAAACACTGTGCA

v2HS_154074 NM_003255 TIMP METALLOPEPTIDASE INHIBITOR 2 TIMP2 ATACTGGATCCTCTTGATAGGG

v2HS_154084 NM_003257 TIGHT JUNCTION PROTEIN 1 (ZONA 
OCCLUDENS 1)

TJP1 TTTCCTTAACAAATATATGGCT

v2HS_154088 NM_003257 TIGHT JUNCTION PROTEIN 1 (ZONA 
OCCLUDENS 1)

TJP1 TTTACGAAGTTTATGAGATCGC

v2HS_154139 NM_016930 SYNTAXIN 18 STX18 TTCTCTTGTCTTTGTATTTGGT
v2HS_154140 NM_016930 SYNTAXIN 18 STX18 TTTCTGGACGTTCTTCAGTGGC
v2HS_15415 NM_004310 RAS HOMOLOG GENE FAMILY, MEMBER H RHOH TTCACCAATCCACTTGTTCTTC

v2HS_154277 NM_017415 KELCH-LIKE 3 (DROSOPHILA) KLHL3 TTTCTTTCTCATAATTGATCCA
v2HS_154278 NM_017415 KELCH-LIKE 3 (DROSOPHILA) KLHL3 TTTGCCATGTGCTCTAAACGGT
v2HS_154281 NM_017415 KELCH-LIKE 3 (DROSOPHILA) KLHL3 ATACAGGAGCCCATTTACTGCA
v2HS_154354 NM_017433 MYOSIN IIIA MYO3A ATATATCAAGAATGCCAATGCT
v2HS_154356 NM_017433 MYOSIN IIIA MYO3A TTTGGCTAAGAATCCACTTGCA
v2HS_154357 NM_017433 MYOSIN IIIA MYO3A TTAGACAACAAATCCATCAGGG
v2HS_154358 NM_017433 MYOSIN IIIA MYO3A ATTAGATTTAACTGCTCCACGT
v2HS_154359 NM_017433 MYOSIN IIIA MYO3A ATTTGCTCTGAATGAATACCGC
v2HS_154395 NM_017443 POLYMERASE (DNA DIRECTED), EPSILON 

3 (P17 SUBUNIT)
POLE3 ATCTGTGATCAGATTACTACCA

v2HS_154414 NM_017481 UBIQUILIN 3 UBQLN3 TTTCTAATGTCAGGTGCATCCT
v2HS_154415 NM_017481 UBIQUILIN 3 UBQLN3 TATAATACCCAGAAAGTTTGGA
v2HS_154418 NM_017481 UBIQUILIN 3 UBQLN3 TTTGTACTAACTAAATCTTGCA
v2HS_154422 NM_004954 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 2
MARK2 ATTGGTTAGATCAGCTGAAGGC

v2HS_154425 NM_017490 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 2

MARK2 TTAAAGCTTCAGCTCGTTGGCT

v2HS_154619 NM_017567 N-ACETYLGLUCOSAMINE KINASE NAGK ATTAAGTAGCTTTCACTCAGGT
v2HS_154640 NM_199054 MAP KINASE INTERACTING 

SERINE/THREONINE KINASE 2
MKNK2 ATATACAAGATGACGCCCAGGC

v2HS_154641 NM_017572 MAP KINASE INTERACTING 
SERINE/THREONINE KINASE 2

MKNK2 TAGGATATACAAGATGACGCCC

v2HS_154727 NM_017593 BMP2 INDUCIBLE KINASE BMP2K ATATATCAGGTCTATGTTCCGG
v2HS_154728 NM_017593 BMP2 INDUCIBLE KINASE BMP2K ATTATTGATGTTGGAGACTGGA
v2HS_154729 NM_017593 BMP2 INDUCIBLE KINASE BMP2K TTTGTCTTGGTGCAATTGAGGT
v2HS_154798 NM_017610 RING FINGER PROTEIN 111 RNF111 TATCTTCATCACTTGGTGTCCC
v2HS_154801 NM_017610 RING FINGER PROTEIN 111 RNF111 TAACATAATCCACTTGAGGCGG
v2HS_154803 NM_017610 RING FINGER PROTEIN 111 RNF111 TAATTGTAAGTGATGAAGTCGA
v2HS_154890 NM_017627 #N/A #N/A AATACATATAGGAGATTGAGGA
v2HS_154891 NM_017627 #N/A #N/A TAGATATTGCATGCAGTCTGGC
v2HS_154892 NM_017627 #N/A #N/A ATTATACAAGATACTGTTTGCT
v2HS_154928 NM_017634 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 9

KCTD9 ATATTGGTGAATGATCCTCCGG

v2HS_154974 NM_017644 KELCH-LIKE 24 (DROSOPHILA) KLHL24 ATAACATCTGTGAATAAGCGGC
v2HS_154976 NM_017644 KELCH-LIKE 24 (DROSOPHILA) KLHL24 ATTCCTTAGAGCACAGACTGCA
v2HS_154977 NM_017644 KELCH-LIKE 24 (DROSOPHILA) KLHL24 TTATAAATCCAGACATCACGGC
v2HS_154978 NM_017644 KELCH-LIKE 24 (DROSOPHILA) KLHL24 TTAACTGTGAGTTATAAATCCA
v2HS_155053 AK000088 BTB (POZ) DOMAIN CONTAINING 5 BTBD5 AATTAGCATCATTCATTTAGGA
v2HS_155054 AK000088 BTB (POZ) DOMAIN CONTAINING 5 BTBD5 AATAAATCTCTTCTGATGTGGT
v2HS_155056 NM_017658 BTB (POZ) DOMAIN CONTAINING 5 BTBD5 TTTGGAAATGGTCAGAAATCCA
v2HS_155076 NM_017662 HYPOTHETICAL PROTEIN FLJ20087 TRPM6 TTAAATTCTGGCAGACTTGGCA
v2HS_155078 NM_017662 HYPOTHETICAL PROTEIN FLJ20087 TRPM6 TTTCCTGAGGAGTGTCTCTGGT
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v2HS_155131 NM_017672 TRANSIENT RECEPTOR POTENTIAL 

CATION CHANNEL, SUBFAMILY M, 
MEMBER 7

TRPM7 ATACGCTAGCAGATCTGCAGCT

v2HS_155132 NM_017672 TRANSIENT RECEPTOR POTENTIAL 
CATION CHANNEL, SUBFAMILY M, 
MEMBER 7

TRPM7 TTAAGTGGATAAGGAAAGCGCT

v2HS_155134 NM_017672 TRANSIENT RECEPTOR POTENTIAL 
CATION CHANNEL, SUBFAMILY M, 
MEMBER 7

TRPM7 TATGTAGTTGACACGATCTCCA

v2HS_155135 NM_017672 TRANSIENT RECEPTOR POTENTIAL 
CATION CHANNEL, SUBFAMILY M, 
MEMBER 7

TRPM7 TAATGTATCTACCGTCAGGGCT

v2HS_15523 NM_012180 F-BOX PROTEIN 8 FBXO8 AAGAGTTTCAAGATACTCTCCA
v2HS_15524 AF201932 F-BOX PROTEIN 8 FBXO8 ATTGTATATGGACCAGTGACCC
v2HS_15526 NM_012180 F-BOX PROTEIN 8 FBXO8 ATGATATATGTCAATGCCTCCT
v2HS_15549 NM_004309 RHO GDP DISSOCIATION INHIBITOR 

(GDI) ALPHA
ARHGDIA TTCCACTCCCAGGACAGGTGGT

v2HS_155490 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL ATAAGGCTTGAGTAGAACTGGG

v2HS_155491 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL TTTAGTGATTCTATTGCTGCCA

v2HS_155492 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL ATTACCTAATGCAATTCTGCGT

v2HS_155493 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL ATTATCACACACTTGATCAGGA

v2HS_155494 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL TATTTGATGGAAAGGTTGTCCA

v2HS_155495 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL TAAGCATATTTGATGGAAAGGT

v2HS_15550 XM_045292 #N/A #N/A TTATGTAAATATTCCAAGGCCA
v2HS_155515 NM_018066 ATP BINDING DOMAIN 1 FAMILY, 

MEMBER B
ATPBD1B ATTTGGGAGAAGATGCTGCGCA

v2HS_155516 NM_018066 ATP BINDING DOMAIN 1 FAMILY, 
MEMBER B

ATPBD1B TACTGAAATGAACTTGGCAGGG

v2HS_15552 XM_045292 #N/A #N/A TATGATGATACTTCTCAGACCG
v2HS_15553 XM_045292 #N/A #N/A ATATCTCCTGGGATCATGAGGG
v2HS_15554 NM_004304 ANAPLASTIC LYMPHOMA KINASE (KI-1) ALK TTATGCAACCACATCTGGGCCT

v2HS_15555 NM_004304 ANAPLASTIC LYMPHOMA KINASE (KI-1) ALK TTTGGGTTTCTCTCAAACAGGT

v2HS_155550 NM_018073 TRIPARTITE MOTIF-CONTAINING 68 TRIM68 TTATCAAGACATCCTCTTTGCA
v2HS_155555 NM_018073 TRIPARTITE MOTIF-CONTAINING 68 TRIM68 TTTGATAATCTTACCTTCAGCA
v2HS_15556 NM_004304 ANAPLASTIC LYMPHOMA KINASE (KI-1) ALK TAATCAGGAGAAGGAGAAGGCA

v2HS_15557 NM_004304 ANAPLASTIC LYMPHOMA KINASE (KI-1) ALK TTAGAAGTGAATATTCCTTCCA

v2HS_155628 NM_018086 FIDGETIN FIGN ATTTCCTTTGCTGTTCAGAGGA
v2HS_155956 NM_018143 KELCH-LIKE 11 (DROSOPHILA) KLHL11 TAATTTCCAAATCTGAAAGCCA
v2HS_155958 NM_018143 KELCH-LIKE 11 (DROSOPHILA) KLHL11 ATAGTGACACATGAGAAGTGGG
v2HS_155959 NM_018143 KELCH-LIKE 11 (DROSOPHILA) KLHL11 TTTGTAATAGCAAATGGCTGCT
v2HS_156015 NM_018156 KIAA0453 PROTEIN VPS13D ATAGGTGAGCACTGTGGTGCCT
v2HS_156016 NM_018156 KIAA0453 PROTEIN VPS13D TTTGCAATGGCAAGAAACAGCT
v2HS_156017 NM_018156 KIAA0453 PROTEIN VPS13D TTTCAATTGGCCTTGACACGCC
v2HS_156019 NM_018156 KIAA0453 PROTEIN VPS13D ATTCTTAAACAACCAACTTGCT
v2HS_15605 XM_116805 #N/A #N/A TAAGGTTAAGACGGACAATGCC
v2HS_15607 AB082524 ZINC FINGER AND BTB DOMAIN 

CONTAINING 34
ZBTB34 CAGTAAATACAGATCAACCTCT

v2HS_156075 NM_018167 BTB (POZ) DOMAIN CONTAINING 7 BTBD7 TAGAGAAAGCTCCTTTAATGCT
v2HS_156079 NM_018167 BTB (POZ) DOMAIN CONTAINING 7 BTBD7 TTTCTTCACCAGTTCGTATCCT
v2HS_15608 AB082524 ZINC FINGER AND BTB DOMAIN 

CONTAINING 34
ZBTB34 AATTTGGAACAATGTGAATGAC

v2HS_156080 NM_018167 BTB (POZ) DOMAIN CONTAINING 7 BTBD7 ATATAATTCTTGTGGGAGTCCT
v2HS_15609 AB082524 ZINC FINGER AND BTB DOMAIN 

CONTAINING 34
ZBTB34 TTTCCATCCGGGAATCTAGGCC
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v2HS_156181 NM_018185 DCN1, DEFECTIVE IN CULLIN 

NEDDYLATION 1, DOMAIN CONTAINING 
2 (S. CEREVISIAE)

DCUN1D2 TTTCCACCTGTGACTACTGGCC

v2HS_156182 NM_018185 DCN1, DEFECTIVE IN CULLIN 
NEDDYLATION 1, DOMAIN CONTAINING 
2 (S. CEREVISIAE)

DCUN1D2 ATATAAATCGTGAATTGCTGGC

v2HS_15621 NM_004302 ACTIVIN A RECEPTOR, TYPE IB ACVR1B TAATGGTTTCATCAAGTACTTC
v2HS_156213 NM_018191 REGULATOR OF CHROMOSOME 

CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 1

RCBTB1 TAACGTACAGTGCTTCACTGGC

v2HS_156218 NM_018191 REGULATOR OF CHROMOSOME 
CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 1

RCBTB1 TAAAGGCTCCACATTTACTGGC

v2HS_15622 XM_045292 #N/A #N/A TAAGGTAATCAGATCCTGGGCA
v2HS_15623 XM_045292 #N/A #N/A TTCAAGCAGGAGAAACTTCGGC
v2HS_156312 NM_018208 ETHANOLAMINE KINASE 2 ETNK2 TATGGTTCAGGACCTGGCTGCA
v2HS_156313 NM_018208 ETHANOLAMINE KINASE 2 ETNK2 TAAACACACATATAAGGCAGCC
v2HS_156379 NM_018223 CHECKPOINT WITH FORKHEAD AND 

RING FINGER DOMAINS
CHFR TTAATAAACAGAAGCATATGCT

v2HS_156380 NM_018223 CHECKPOINT WITH FORKHEAD AND 
RING FINGER DOMAINS

CHFR TTTACAAACAAGGATAACAGGT

v2HS_156399 NM_018227 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE 2

UBE1L2 TTTCAAGGCAAGTAACAATGCC

v2HS_156400 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE 2

UBE1L2 AATATGGTTCCAGTTCTGTGGT

v2HS_156453 NM_018238 MULTIPLE SUBSTRATE LIPID KINASE MULK TATTCTCCTGTACAAAGAAGGC
v2HS_156454 NM_018238 MULTIPLE SUBSTRATE LIPID KINASE MULK TTGGGAAAGGGCATCCTGTGGT
v2HS_15649 NM_015518 UNC-51-LIKE KINASE 3 (C. ELEGANS) ULK3 TCACTTTGTCCTCATAAGTGCC
v2HS_15650 XM_044630 #N/A #N/A TATGGCTACCACTTCACGAGTG
v2HS_156727 NM_018291 HYPOTHETICAL PROTEIN FLJ10986 FLJ10986 ATTGCTTCCTGTACAGAAGCGA
v2HS_156772 NM_018299 UBIQUITIN-CONJUGATING ENZYME E2W 

(PUTATIVE)
UBE2W ATAAACATGAGGATGAACAGGA

v2HS_156775 NM_018299 UBIQUITIN-CONJUGATING ENZYME E2W 
(PUTATIVE)

UBE2W TAATGTACAAATAACAAGCCCA

v2HS_156776 NM_018299 UBIQUITIN-CONJUGATING ENZYME E2W 
(PUTATIVE)

UBE2W TTTAGGGTACAGGATTAAAGGA

v2HS_156785 NM_024602 HECT DOMAIN CONTAINING 3 HECTD3 TTAAGAGGTGAAATACCTCGGG
v2HS_156788 NM_024602 HECT DOMAIN CONTAINING 3 HECTD3 TTTCATGGAGTGTCACGGAGGC
v2HS_15700 NM_012177 F-BOX PROTEIN 5 FBXO5 ATAAGAGATCACAATCTTCGTA
v2HS_15701 NM_012177 F-BOX PROTEIN 5 FBXO5 TTACTGTACAACTGGAATGCCC
v2HS_15702 NM_012177 F-BOX PROTEIN 5 FBXO5 TTTAATGTTGAACAAACCACTT
v2HS_15703 NM_012177 F-BOX PROTEIN 5 FBXO5 TTTCCTCTGGCTATAATTTCCT
v2HS_157060 NM_024652 LEUCINE-RICH REPEAT KINASE 1 LRRK1 ATAAAGGAAGAATCTCTGGCGT
v2HS_15730 NM_012179 F-BOX PROTEIN 7 FBXO7 ATTCCAAACACCAGACTGGGCT
v2HS_15732 NM_012179 F-BOX PROTEIN 7 FBXO7 ATCAATCACATGAATGACAGCC
v2HS_157337 NM_024701 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 13
ASB13 ATTTCCTAAGAAACTCAGTGCT

v2HS_15734 NM_012179 F-BOX PROTEIN 7 FBXO7 AGATCTTTGTATATGTTGGCTA
v2HS_157380 NM_024708 HYPOTHETICAL PROTEIN FLJ22551 ASB7 TTCGGCAATAAGAGTGATTGCT
v2HS_157382 NM_198243 HYPOTHETICAL PROTEIN FLJ22551 ASB7 TATAACATCCGTGCACACAGCA
v2HS_157506 NM_024731 CHROMOSOME 16 OPEN READING 

FRAME 44
C16ORF44 ATAAAGAAGATTGGAGGCCGCA

v2HS_15756 NM_012176 F-BOX PROTEIN 4 FBXO4 CTGTGGAATCACACTGTACCGG
v2HS_15757 NM_012176 F-BOX PROTEIN 4 FBXO4 ATATAGCTGTACATCAATCGGC
v2HS_15758 NM_012176 F-BOX PROTEIN 4 FBXO4 TAGAATGTTGAATTTATGTTGG
v2HS_15759 NM_033484 F-BOX PROTEIN 4 FBXO4 TTTCTAGATCTGGAAGAGACTT
v2HS_15760 NM_012176 F-BOX PROTEIN 4 FBXO4 AAGTATCTCCACAGAATTGGAT
v2HS_15763 NM_152393 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 5
KBTBD5 ATATGGCAACACTGGAGAAGCC

v2HS_15764 NM_152393 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 5

KBTBD5 TTTGCTTGTGCCCTTATCAGCC

v2HS_157757 NM_024778 LON PEPTIDASE N-TERMINAL DOMAIN 
AND RING FINGER 3

LONRF3 ATAATCTCATACATAGAGCGCA
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v2HS_157759 NM_024778 LON PEPTIDASE N-TERMINAL DOMAIN 

AND RING FINGER 3
LONRF3 TTAAGGTTAGAAAGTTCTTCCA

v2HS_157760 NM_024778 LON PEPTIDASE N-TERMINAL DOMAIN 
AND RING FINGER 3

LONRF3 TTTGGTTTCGGGATATGAAGGC

v2HS_157765 NM_024779 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE II, GAMMA

PIP5K2C ATCATGAGTCCTCTTAGGTCCC

v2HS_157809 NM_024787 RING FINGER PROTEIN 122 RNF122 AATAGAATCCCAATGTTCTGCG
v2HS_157876 NM_024800 NIMA (NEVER IN MITOSIS GENE A)- 

RELATED KINASE 11
NEK11 TTAAGTCTCGATGAAGTATCCT

v2HS_157878 NM_024800 NIMA (NEVER IN MITOSIS GENE A)- 
RELATED KINASE 11

NEK11 ATAGGAATCAAATGCATCAGCG

v2HS_157879 NM_024800 NIMA (NEVER IN MITOSIS GENE A)- 
RELATED KINASE 11

NEK11 ATTCCTGATTTCTTTCTCTGGT

v2HS_157955 NM_024814 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE-
LIKE 1

CBLL1 ATATACCAAGTGAGGAGTACCT

v2HS_157956 NM_024814 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE-
LIKE 1

CBLL1 TTATACTACCTCGATAAGAGGT

v2HS_157957 NM_024814 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE-
LIKE 1

CBLL1 TATAGCTGTGCTCAACTGAGCC

v2HS_157978 NM_024818 UBIQUITIN-ACTIVATING ENZYME E1-
DOMAIN CONTAINING 1

UBE1DC1 AATTATAAGCTGTATATGCCCT

v2HS_157980 NM_024818 UBIQUITIN-ACTIVATING ENZYME E1-
DOMAIN CONTAINING 1

UBE1DC1 ATACATTAATTAATGTTGCCCT

v2HS_157982 NM_024818 UBIQUITIN-ACTIVATING ENZYME E1-
DOMAIN CONTAINING 1

UBE1DC1 TTTCTGTTCCTTGTTCGGTGCA

v2HS_158211 NM_205836 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 TTCCACACCCACTAAGTTTGGG
v2HS_158215 NM_205836 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 AATCATGAACAGTAATTGAGGT
v2HS_158287 NM_024876 AARF DOMAIN CONTAINING KINASE 4 ADCK4 TAAGTTAACCGCTTCCCTGGCT
v2HS_15841 NM_147188 F-BOX PROTEIN 22 FBXO22 TTATTCCTTCAATTTGAGGGAA
v2HS_15842 NM_012170 F-BOX PROTEIN 22 FBXO22 TACTTGCTGCAGATAATTACTG
v2HS_158627 NM_031907 UBIQUITIN SPECIFIC PEPTIDASE 26 USP26 TTATCCCACTTTGTGTAACCGT
v2HS_1587 NM_021643 TRIBBLES HOMOLOG 2 (DROSOPHILA) TRIB2 TTGATTGAAGAGATTAGGACAA

v2HS_1588 NM_021643 TRIBBLES HOMOLOG 2 (DROSOPHILA) TRIB2 TATACATGTGGGACAACCTGCT

v2HS_158837 AK027543 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 10

KCTD10 ATTATCAACAAGCTCTAGGCCC

v2HS_158840 AK027543 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 10

KCTD10 ATCTCTTTACCAAATCTTGGGC

v2HS_158872 NM_031965 GERM CELL ASSOCIATED 2 (HASPIN) GSG2 TTTCTGTGGGAAGGCAATGGCT
v2HS_158882 NM_031966 CYCLIN B1 CCNB1 ATATGTACAGATGGCACATGGT
v2HS_1589 NM_007064 KALIRIN, RHOGEF KINASE KALRN TTTGCTAACAAATTTCACAGCC
v2HS_15893 AK055884 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 TGTACTGAACATTATTTCCCGC

v2HS_15894 AK055884 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 TAATAGCTCCAAATGTACTGAA

v2HS_15895 AK055884 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 TTTAAATAGACGTCCATCACGG

v2HS_1590 NM_007064 KALIRIN, RHOGEF KINASE KALRN TTTCTTTACTATAGAGAAACGG
v2HS_159057 AK096640 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 8
KBTBD8 AATAACTCTGGAAGTGTAGGCA

v2HS_159059 AK096640 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 8

KBTBD8 AATGTAAATGTCATTATCTGGT

v2HS_159062 AK096640 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 8

KBTBD8 TTACGAGTCCATTTATTTAGCT

v2HS_159195 AA868267 TRIPARTITE MOTIF-CONTAINING 54 TRIM54 TTTGTAAATGGTGGGCAGTGGG
v2HS_159198 AA868267 TRIPARTITE MOTIF-CONTAINING 54 TRIM54 TTGATCAGCTCCTTGGCCTGCT
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v2HS_159199 AA868267 TRIPARTITE MOTIF-CONTAINING 54 TRIM54 TTATTGATCAGCTCCTTGGCCT
v2HS_159250 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 ATTTCCTAGGTTAATAAGACCA
v2HS_159252 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 TTTCATTAATGAATTGCACCCA
v2HS_159253 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 TTTCAGAAGGCTTGTGTGAGGC
v2HS_159254 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 TAAGGTATTCAGGTTCCTCCGT
v2HS_15936 NM_012168 F-BOX PROTEIN 2 FBXO2 TAAGTTAAGGCCTATCTACCCT
v2HS_159416 NM_032588 TRIPARTITE MOTIF-CONTAINING 63 TRIM63 TATAACACAAACTCAGTTACCA
v2HS_159533 NM_032611 PROTEIN TYROSINE PHOSPHATASE TYPE 

IVA, MEMBER 3
PTP4A3 TTCTCCAGGTAGGTGAGCTGCT

v2HS_159535 NM_032611 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 3

PTP4A3 ATTTAAGGTGCCGAGAACAGGT

v2HS_159536 NM_007079 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 3

PTP4A3 TTATTGCCTTCGGGTGTCCGGA

v2HS_159551 BI601489 LIGAND OF NUMB-PROTEIN X 1 LNX1 TTATTCCAAGCTGCTCCTCGGG
v2HS_159573 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 TTTCCGTCGCCTTGAGGCCCGG

v2HS_159574 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 TTCGTTTCCGTCGCCTTGAGGC

v2HS_15959 NM_012164 F-BOX AND WD-40 DOMAIN PROTEIN 2 FBXW2 ATAGCCTTCAAATAAACCTTCT

v2HS_15961 NM_012164 F-BOX AND WD-40 DOMAIN PROTEIN 2 FBXW2 TAATGACGAGGTTTCAAAGGCT

v2HS_159631 NM_032641 SPLA/RYANODINE RECEPTOR DOMAIN 
AND SOCS BOX CONTAINING 2

SPSB2 TTTCTTCCTCCCTCCAAGTGGC

v2HS_15970 AK024483 SPLIT HAND/FOOT MALFORMATION 
(ECTRODACTYLY) TYPE 3 PSEUDOGENE 1

SHFM3P1 ACAAAGCATCATCCTCTAGCTG

v2HS_159705 NM_032663 UBIQUITIN SPECIFIC PEPTIDASE 30 USP30 TATTCCTGCTGCAAGAGCAGCA
v2HS_159708 NM_032663 UBIQUITIN SPECIFIC PEPTIDASE 30 USP30 TTAAGACATCCAACAAGCAGCT
v2HS_159709 NM_032663 UBIQUITIN SPECIFIC PEPTIDASE 30 USP30 TTTAGGGTTGTGTTGACTAGGT
v2HS_159737 NM_032673 POLYCOMB GROUP RING FINGER 1 PCGF1 TAGTAGTGGGCTTTAGAGTGGT
v2HS_159739 NM_032673 POLYCOMB GROUP RING FINGER 1 PCGF1 AAGGAGCTGCACATGCTGAGGG
v2HS_159912 NM_033115 HYPOTHETICAL PROTEIN MGC16169 MGC16169 TATCAATTGCATCGTACTTGGC
v2HS_159913 NM_033115 HYPOTHETICAL PROTEIN MGC16169 MGC16169 TTTAAGAAGAAGTTATACAGGT
v2HS_159915 NM_033116 NIMA (NEVER IN MITOSIS GENE A)- 

RELATED KINASE 9
NEK9 AATAACTATCTCATTCAAGGCA

v2HS_159916 NM_033116 NIMA (NEVER IN MITOSIS GENE A)- 
RELATED KINASE 9

NEK9 TATTCCAGCTCAATCAGCAGCG

v2HS_159919 NM_033116 NIMA (NEVER IN MITOSIS GENE A)- 
RELATED KINASE 9

NEK9 AATATAGACTTCACTGGTTCGT

v2HS_15992 BC021855 ZINC FINGER PROTEIN 651 ZNF651 ATAAATCCTCAGATCACTCGGG
v2HS_159920 NM_033116 NIMA (NEVER IN MITOSIS GENE A)- 

RELATED KINASE 9
NEK9 TTATCTCCACAGGAGACCTGCT

v2HS_159928 NM_033118 MYOSIN LIGHT CHAIN KINASE 2, 
SKELETAL MUSCLE

MYLK2 TTTCTTGATGACCTTGGCTGCC

v2HS_15993 NM_145166 ZINC FINGER PROTEIN 651 ZNF651 AATCTGTACAGAATAAAGTGCT
v2HS_159930 NM_033118 MYOSIN LIGHT CHAIN KINASE 2, 

SKELETAL MUSCLE
MYLK2 TTGTGCATGAAGAGGATCCCGT

v2HS_159970 NM_033126 PROTEIN SERINE KINASE H2 PSKH2 ATTACCATGTAAACTTGATCCT
v2HS_159971 NM_033126 PROTEIN SERINE KINASE H2 PSKH2 ATATGTGATCACACCAAGAGCC
v2HS_159973 NM_033126 PROTEIN SERINE KINASE H2 PSKH2 TTTGTCTATAAAGTCCTTCGCC
v2HS_159974 NM_033126 PROTEIN SERINE KINASE H2 PSKH2 TTTCTCTTGCTCCACATATGCC
v2HS_160006 NM_033133 2',3'-CYCLIC NUCLEOTIDE 3' 

PHOSPHODIESTERASE
CNP AATCTCTAAGAGGTCAAGGCCC

v2HS_160007 NM_033133 2',3'-CYCLIC NUCLEOTIDE 3' 
PHOSPHODIESTERASE

CNP AACCCATACCAGGAGCTTCCGG

v2HS_160009 NM_033133 2',3'-CYCLIC NUCLEOTIDE 3' 
PHOSPHODIESTERASE

CNP TTCCCATGTGGCTGACTAGGCC

v2HS_160010 NM_033133 2',3'-CYCLIC NUCLEOTIDE 3' 
PHOSPHODIESTERASE

CNP TTCAGCTTTGAAGGTAGGTGGG

v2HS_160044 NM_033182 F-BOX PROTEIN 44 FBXO44 ATTTGGCTGCATGCAGTAGGGC
v2HS_1601 NM_014429 MORC FAMILY CW-TYPE ZINC FINGER 1 MORC1 ATAAATAACCAGCAAAGTACCA

v2HS_160174 NM_033229 TRIPARTITE MOTIF-CONTAINING 15 TRIM15 TTACATCCTCAATCTCATCTCT
v2HS_160176 NM_033229 TRIPARTITE MOTIF-CONTAINING 15 TRIM15 ATCTATTTCCAGATGATGCGCC
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v2HS_16018 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 5
FBXL5 TTCTATAATCCTAAAGAACCTT

v2HS_1602 NM_014429 MORC FAMILY CW-TYPE ZINC FINGER 1 MORC1 AATTTCTATTATTGATGCCGGT

v2HS_16021 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 ATGTGCTATGAGTAAAGTGCAT

v2HS_16023 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 ATGTGTAAAGAGAACCAATCAC

v2HS_160238 NM_033266 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 2

ERN2 TTCTCAGGTCTATCTGCAGCGG

v2HS_16025 NM_012162 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 6

FBXL6 ATTACGGTTGATGCCGGTGCTC

v2HS_1603 NM_014429 MORC FAMILY CW-TYPE ZINC FINGER 1 MORC1 AATTCCATTGCAAATTTCTGGG

v2HS_16030 NM_012164 F-BOX AND WD-40 DOMAIN PROTEIN 2 FBXW2 ATATCATAACTGGCAAAGTCCC

v2HS_16031 NM_012164 F-BOX AND WD-40 DOMAIN PROTEIN 2 FBXW2 AGTACAAATGAAGTCAATGGTG

v2HS_160342 NM_033331 CDC14 CELL DIVISION CYCLE 14 
HOMOLOG B (S. CEREVISIAE)

CDC14B TATTCTATATGCTTCTTCTGGG

v2HS_160347 NM_033341 BACULOVIRAL IAP REPEAT-CONTAINING 
8

BIRC8 TTCTTGTAGCATAGGATTAGGG

v2HS_160348 NM_033341 BACULOVIRAL IAP REPEAT-CONTAINING 
8

BIRC8 ATCAAATCCCATTCGTATAGCT

v2HS_160352 NM_033341 BACULOVIRAL IAP REPEAT-CONTAINING 
8

BIRC8 TTGCTTGAAATCAATAACCGCG

v2HS_160358 BG333051 TRIPARTITE MOTIF-CONTAINING 7 TRIM7 TTTCTGAAATCGATTCTGCGGT
v2HS_160483 NM_173475 KIAA1504 PROTEIN DCUN1D3 TACACTTTGATATTTGTTTGGC
v2HS_160587 NM_182765 HECT DOMAIN CONTAINING 2 HECTD2 ATTTCGGATGATGATGCATCCA
v2HS_160589 NM_173497 HECT DOMAIN CONTAINING 2 HECTD2 TTACAATATTTGTATGGCTGCT
v2HS_16076 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 3
FBXL3 TTATACAAAGCTAAACACTGCC

v2HS_16077 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 3

FBXL3 TTAACTCTTCATCAAGTGGCCG

v2HS_16078 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 3

FBXL3 TTATCCTTCTATAATACCACTG

v2HS_16079 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 3

FBXL3 ATATCTACTAGCACTAGTGCCC

v2HS_160855 NM_173547 TRIPARTITE MOTIF-CONTAINING 65 TRIM65 TTCAGGTCACCCAGCTGTTGGT
v2HS_16089 NM_152376 UBX DOMAIN CONTAINING 3 UBXD3 TTCTAGAATGATCTGGGCAGTG
v2HS_16091 NM_152376 UBX DOMAIN CONTAINING 3 UBXD3 CTGACCATGCATGGTAAAGGGC
v2HS_16092 NM_152376 UBX DOMAIN CONTAINING 3 UBXD3 TTCTTACCACAGAGTAGGTGTG
v2HS_160991 X68277 DUAL SPECIFICITY PHOSPHATASE 1 DUSP1 TAAATAAATAAGGACCAGCCCT
v2HS_161036 NM_015508 TCDD-INDUCIBLE POLY(ADP-RIBOSE) 

POLYMERASE
TIPARP ATTTCAATTCCGTTCTCTTGGT

v2HS_161037 NM_015508 TCDD-INDUCIBLE POLY(ADP-RIBOSE) 
POLYMERASE

TIPARP TTTGATCTGCCAATGATATGGC

v2HS_161039 NM_015508 TCDD-INDUCIBLE POLY(ADP-RIBOSE) 
POLYMERASE

TIPARP TATTTCTCCCAAAGAAACTGGT

v2HS_161083 NM_020800 INTRAFLAGELLAR TRANSPORT 80 
HOMOLOG (CHLAMYDOMONAS)

IFT80 TTACCATCAGAACTTGTGAGGA

v2HS_161085 NM_020800 INTRAFLAGELLAR TRANSPORT 80 
HOMOLOG (CHLAMYDOMONAS)

IFT80 TTTCTAATGCATATGACCACCC

v2HS_161087 NM_020800 INTRAFLAGELLAR TRANSPORT 80 
HOMOLOG (CHLAMYDOMONAS)

IFT80 ATATTCATGGAGAATAGCAGGA

v2HS_161091 XM_029031 #N/A #N/A TTTCCGCAGGTAGCGCTGCGCC
v2HS_161093 XM_029031 #N/A #N/A TTTCCAAAGCTTGGACTGAGGG
v2HS_161182 NM_015015 JUMONJI DOMAIN CONTAINING 2B JMJD2B TTTATTCTGCAAAGGTGGGCGC
v2HS_161183 NM_015015 JUMONJI DOMAIN CONTAINING 2B JMJD2B ATAAGAATACAGTGTCAGCGCC
v2HS_161184 NM_015015 JUMONJI DOMAIN CONTAINING 2B JMJD2B ATTCATTATGAACCTAGAGGCA
v2HS_161277 BC053671 SH3 DOMAIN CONTAINING RING FINGER 

1
SH3RF1 ATATAGCAACATACACACTGGG

v2HS_161278 BC053671 SH3 DOMAIN CONTAINING RING FINGER 
1

SH3RF1 ATTTCCCTGGAGCTTCTGGGCA

v2HS_161583 XM_059051 #N/A #N/A TTGCTGAACAGCAGCAGCAGGG
v2HS_1616 NM_020778 ALPHA-KINASE 3 ALPK3 TTCTTCAGGGAATCTATGAGGC
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v2HS_161713 XM_372749 SIMILAR TO SH3-BINDING KINASE LOC390975 TTCACCAGCAGTTCTGGGAGGC
v2HS_161718 XM_064914 #N/A #N/A TTTCGGGAGCTGCTTCAGTGCC
v2HS_1618 NM_020778 ALPHA-KINASE 3 ALPK3 TTTATAGCCGGTGGCCGGGCCG
v2HS_162121 XM_067089 #N/A #N/A TATTGCTTTCAGCATAGATCCA
v2HS_162124 XM_067089 #N/A #N/A TTTGTGATTCCACTTGGGTCCA
v2HS_162125 XM_067089 #N/A #N/A TTTATACTAAGTTGATTCTGGG
v2HS_162397 XM_089193 #N/A #N/A TATTTCATTTGCATGTATTCCT
v2HS_162398 XM_089193 #N/A #N/A TAAGCTTATCAAGTTCACTCGT
v2HS_162399 XM_089193 #N/A #N/A TTAACCTCTTCTTCTAACTGCT
v2HS_162433 XM_095699 #N/A #N/A AATCTTTCACATCTATTGAGGA
v2HS_162434 XM_095699 #N/A #N/A TTTCTGATGACCTTTACAGCCA
v2HS_162462 XM_095884 #N/A #N/A ATTCCACAGGATGAAGGAGCCA
v2HS_162479 XM_095896 #N/A #N/A CTGCTCAGGGACACAAGGTGCC
v2HS_162824 XM_115581 #N/A #N/A TTCTGACATCACTAATTCTGCT
v2HS_163185 XM_169350 #N/A #N/A AATTGCATACAGCAAGAGACGT
v2HS_163186 XM_169350 #N/A #N/A TAATGACTGCATGTGACTGCGG
v2HS_163208 XM_209918 #N/A #N/A ATACATTCAACTTCAAATAGGC
v2HS_163210 XM_209918 #N/A #N/A TTTAATTCTGTTAAGATGTCCA
v2HS_163213 XM_209918 #N/A #N/A TTTAAATTCCGCTTACTCTGGG
v2HS_163690 XM_374273 HYPOTHETICAL LOC389669 LOC389669 GTTGTCCCGAAGTGCCTGGGCT
v2HS_1643 NM_006343 C-MER PROTO-ONCOGENE TYROSINE 

KINASE
MERTK TAAAGTAAGTAAGTATGCAGGT

v2HS_1644 NM_006343 C-MER PROTO-ONCOGENE TYROSINE 
KINASE

MERTK ATTTCATACAGTTCATCCAGGC

v2HS_16478 NM_003866 INOSITOL POLYPHOSPHATE-4-
PHOSPHATASE, TYPE II, 105KDA

INPP4B TTACGATCACGGACAGGAGCCA

v2HS_16480 NM_003866 INOSITOL POLYPHOSPHATE-4-
PHOSPHATASE, TYPE II, 105KDA

INPP4B ATGTCTTGGAACATATTCACCA

v2HS_16482 NM_003867 FIBROBLAST GROWTH FACTOR 17 FGF17 TTAGGAGACGGGTGATTCTCCC
v2HS_16484 NM_003867 FIBROBLAST GROWTH FACTOR 17 FGF17 GATGTACTTCTCACTCTCAGCC
v2HS_16487 NM_003868 FIBROBLAST GROWTH FACTOR 16 FGF16 TGTTTGTACAAGGTTGAGGCAT
v2HS_16488 NM_003868 FIBROBLAST GROWTH FACTOR 16 FGF16 TAATACTGTCTCTCTGAGTCCG
v2HS_164900 XM_371709 #N/A #N/A ATCCCTGTACGTGCAGTTGCCC
v2HS_164904 XM_293675 #N/A #N/A TTAGTTAAGGGCATGGGTACTT
v2HS_16491 NM_003868 FIBROBLAST GROWTH FACTOR 16 FGF16 ATTTCTGGTGTCGTTTAGTCCT
v2HS_16514 NM_003866 INOSITOL POLYPHOSPHATE-4-

PHOSPHATASE, TYPE II, 105KDA
INPP4B TTTAAATCGGAAATGCCAACGG

v2HS_16532 NM_033649 FIBROBLAST GROWTH FACTOR 18 FGF18 TTGACTACAGTCCCTTTGCGTG
v2HS_165322 XM_293812 #N/A #N/A TTGTGCTTTCAACTGTTCTGCA
v2HS_165457 XM_293850 #N/A #N/A TTTACAGAAGGCTCCAGTAGGG
v2HS_165953 XM_294326 #N/A #N/A TATGGGTAAACTTGACTTTCTT
v2HS_165970 XM_294331 #N/A #N/A TAAATTCAAGGGATAATGCCCA
v2HS_166148 XM_294387 SIMILAR TO HYPOTHETICAL PROTEIN 

8230402K04
C8ORFK36 TACACGTAGGAGACGATCTGGT

v2HS_166150 XM_294387 SIMILAR TO HYPOTHETICAL PROTEIN 
8230402K04

C8ORFK36 TTGATCCAAACCATGAGGGCCT

v2HS_166153 XM_294387 SIMILAR TO HYPOTHETICAL PROTEIN 
8230402K04

C8ORFK36 ATGGTCAAAGAGCTTGTGCGGC

v2HS_16659 NM_003852 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 ATCTATGATGTGTCTCTCTGCA
v2HS_16660 NM_003852 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 ATAGGTGTTAACTTAACAAGGC
v2HS_16661 NM_003852 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 ATGAATTTGGTGACTGGACCGT
v2HS_16700 XM_029744 #N/A #N/A GTAAGGTAGTCCCGGGTGAGCA
v2HS_16709 NM_003842 TUMOR NECROSIS FACTOR RECEPTOR 

SUPERFAMILY, MEMBER 10B
TNFRSF10B TATTTGCAGGAGATGCAATCTC

v2HS_16711 NM_003842 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 10B

TNFRSF10B ATATAGTATCAAGTGAAGTCGG

v2HS_16714 NM_003842 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 10B

TNFRSF10B GATAACCAGAAGTGAGCCGGGC

v2HS_16721 NM_003844 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 10A

TNFRSF10A TTGTTGACCCATTTCATCAGCA
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v2HS_16726 NM_003844 TUMOR NECROSIS FACTOR RECEPTOR 

SUPERFAMILY, MEMBER 10A
TNFRSF10A AATCACCCATATATTATGTCCA

v2HS_168632 AB005216 SUPPRESSOR OF CYTOKINE SIGNALING 
7

SOCS7 ATATCATCTAGGAGGCTGAGGC

v2HS_168633 NM_014598 SUPPRESSOR OF CYTOKINE SIGNALING 
7

SOCS7 TAAGAAATAGAGAAACTTTCCA

v2HS_168634 AB005216 SUPPRESSOR OF CYTOKINE SIGNALING 
7

SOCS7 ATAAGAGATCAGAGGTTTAGGC

v2HS_168635 AB005216 SUPPRESSOR OF CYTOKINE SIGNALING 
7

SOCS7 AATTTGGTTCTTCAAAGCTGGA

v2HS_168636 AB005216 SUPPRESSOR OF CYTOKINE SIGNALING 
7

SOCS7 TTTCATGGTAGCTTAATTTGGT

v2HS_168696 NM_018360 CHROMOSOME X OPEN READING FRAME 
15

CXORF15 ATATTTCTTACAGAGAGCTGCC

v2HS_16875 NM_003831 RIO KINASE 3 (YEAST) RIOK3 TTTATATATACCTTTCATCCTT
v2HS_168753 AK018849 RIKEN CDNA 2500002L14 GENE 2500002L14RIK ATCAGTGGGCAGCTCATGGCGG

v2HS_168754 AK018849 RIKEN CDNA 2500002L14 GENE 2500002L14RIK TAATGATTCAGAGTGCAGAGGG

v2HS_168757 NM_025607 RIKEN CDNA 2500002L14 GENE 2500002L14RIK TTTAAACAGCTACAAAGCGCCA

v2HS_16876 NM_003831 RIO KINASE 3 (YEAST) RIOK3 TTGTTCTACCCACTAAAGAGCA
v2HS_168768 AK026681 C-MER PROTO-ONCOGENE TYROSINE 

KINASE
MERTK TTGACGGTAAATAACGTCTGCT

v2HS_168769 AK026681 C-MER PROTO-ONCOGENE TYROSINE 
KINASE

MERTK ATGTTAATATCAAGGAGCAGCT

v2HS_16878 NM_145906 RIO KINASE 3 (YEAST) RIOK3 TTTATACATAAGTAAACGTGTC
v2HS_16879 NM_003831 RIO KINASE 3 (YEAST) RIOK3 TTATTCTCTCAATGCTGAGCTA
v2HS_168796 AK057343 ZINC FINGER PROTEIN 131 (CLONE PHZ-

10)
ZNF131 TTATCTCCAGTGTGTATTACCA

v2HS_168798 AK057343 ZINC FINGER PROTEIN 131 (CLONE PHZ-
10)

ZNF131 AATTAAGGACAGTCAAACTGCC

v2HS_16880 NM_145906 RIO KINASE 3 (YEAST) RIOK3 TTCTGTAAAGCCAGTATCACCA
v2HS_168803 AK057347 DC-STAMP DOMAIN CONTAINING 1 DCST1 TTAACCGGGAAGGACGGTGCGG
v2HS_168805 AK057347 DC-STAMP DOMAIN CONTAINING 1 DCST1 TTTATTAACCGGGAAGGACGGT
v2HS_16881 AJ001612 PHOSPHOSERINE PHOSPHATASE-LIKE PSPHL ATACCATTTGGCGTTATCCTTG
v2HS_16882 NM_003832 #N/A #N/A TTATAGCAAGTTGTAATAGGCA
v2HS_168831 AL832695 RET FINGER PROTEIN 2 RFP2 ATGTACCTCCACAAGAGCAGGT
v2HS_168843 AX237020 #N/A #N/A ATATAGCAACATCTAATCCGGA
v2HS_168844 AX237020 #N/A #N/A ATACATCATAAATGACATGGCA
v2HS_16886 AJ001612 PHOSPHOSERINE PHOSPHATASE-LIKE PSPHL AACCAATATTCACTGAAGGCTG
v2HS_16887 NM_004490 GROWTH FACTOR RECEPTOR-BOUND 

PROTEIN 14
GRB14 TTTAAAGAACTCATATTTGGCA

v2HS_16888 NM_004490 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 14

GRB14 AGATCTGTAAATCTTGTGTGGC

v2HS_16889 NM_004490 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 14

GRB14 GTTTAATAAGTCACTTCTGGCT

v2HS_168890 BF979756 #N/A #N/A TTGTGCTTTGTGCTGTTCTGCG
v2HS_168892 BF979756 #N/A #N/A TTTCAGTTTCTTTCTAGTCGCT
v2HS_16890 NM_004490 GROWTH FACTOR RECEPTOR-BOUND 

PROTEIN 14
GRB14 TTTGTCCATGACTCATTGACAG

v2HS_16891 NM_004490 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 14

GRB14 ATAATGTTTCAACTTGCAAGGA

v2HS_168955 L05628 ATP-BINDING CASSETTE, SUB-FAMILY C 
(CFTR/MRP), MEMBER 1

ABCC1 TTTCCATTTCAGATGACATCCG

v2HS_169058 NG_001040 #N/A #N/A ATTTCACATCCAGCCATTGGCT
v2HS_169096 NG_001050 #N/A #N/A TTTATGTATGTATGGCTGAGCA
v2HS_169281 NG_001105 #N/A #N/A ATTCTCTTTATTCATCTTCGCA
v2HS_169662 NG_001274 #N/A #N/A TTGGCCTATAAAGGAACAAGGT
v2HS_16973 NM_003824 FAS (TNFRSF6)-ASSOCIATED VIA DEATH 

DOMAIN
FADD TTTAAAGATACGAGATCCCGCT

v2HS_16974 NM_003824 FAS (TNFRSF6)-ASSOCIATED VIA DEATH 
DOMAIN

FADD ATATCTGTGCAGGGCCCAAGCC

v2HS_16975 NM_003824 FAS (TNFRSF6)-ASSOCIATED VIA DEATH 
DOMAIN

FADD TATTATCTCAATTCGTCCTGGC
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v2HS_169793 NM_002608 PLATELET-DERIVED GROWTH FACTOR 

BETA POLYPEPTIDE (SIMIAN SARCOMA 
VIRAL (V-SIS) ONCOGENE HOMOLOG)

PDGFB TTAAAGATTGGCTTCTTCCGCA

v2HS_169797 NM_002608 PLATELET-DERIVED GROWTH FACTOR 
BETA POLYPEPTIDE (SIMIAN SARCOMA 
VIRAL (V-SIS) ONCOGENE HOMOLOG)

PDGFB TTACAAACTGAAGGAAGCAGGT

v2HS_169799 NM_002609 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, BETA POLYPEPTIDE

PDGFRB TTGCAGATGTAGCTTCTGTCCT

v2HS_169803 NM_002609 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, BETA POLYPEPTIDE

PDGFRB ATTTACCACCTCAGTAACTCCA

v2HS_169804 NM_002610 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 1

PDK1 TATATTTGCCAGTCTGACAGGC

v2HS_169805 NM_002610 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 1

PDK1 TAATAACTTCAAGTACATTGCA

v2HS_169809 NM_002610 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 1

PDK1 TTCCCTGATAATGAAATCTGGA

v2HS_169811 NM_002611 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 2

PDK2 TTGATGGGTGGGAGAATGAGGC

v2HS_169816 NM_002612 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 4

PDK4 AATTTCCTTCAGAATGTTGGCG

v2HS_169817 NM_002612 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 4

PDK4 TAACCAATTGCACTGAAGAGGT

v2HS_169818 NM_002612 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 4

PDK4 ATACTCTATGATTCCTTGTGCC

v2HS_169821 NM_002612 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 4

PDK4 ATTATCCATCACAGGCGTTGGT

v2HS_169823 NM_002613 3-PHOSPHOINOSITIDE DEPENDENT 
PROTEIN KINASE-1

PDPK1 TATATTATGCATCCAAGAGCCC

v2HS_169824 XM_496112 HYPOTHETICAL PROTEIN FLJ20393 LOC283874 TATAAGATACTCGTTTCCAGCT
v2HS_169848 NM_002617 PEROXISOME BIOGENESIS FACTOR 10 PEX10 AATCCTGAGACTAAATCTTGGC

v2HS_169849 NM_002617 PEROXISOME BIOGENESIS FACTOR 10 PEX10 TTCTCTCCCAGGGTGGCTAGGT

v2HS_169850 NM_002617 PEROXISOME BIOGENESIS FACTOR 10 PEX10 TTCTGTTCTCTCCCAGGGTGGC

v2HS_169891 NM_002625 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
1

PFKFB1 TTTATCTTGGTCTCGCAGTGCA

v2HS_169893 NM_002625 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
1

PFKFB1 TAAAGGTGGAAGGCGATGAGGA

v2HS_169897 NM_002626 PHOSPHOFRUCTOKINASE, LIVER PFKL TAAATGTTCCAGTTGTTCTCGA
v2HS_169900 NM_002627 PHOSPHOFRUCTOKINASE, PLATELET PFKP TTCTTTGATCTGGCCCTTGGCG
v2HS_169938 NM_002634 PROHIBITIN PHB TTATATAAGGCAGAGTTCACCA
v2HS_169950 NM_024165 PHD FINGER PROTEIN 1 PHF1 TTCTTACAGCAAACACTGAGGT
v2HS_169954 NM_002637 PHOSPHORYLASE KINASE, ALPHA 1 

(MUSCLE)
PHKA1 TTTAGGATAGACTGGCAGTGCT

v2HS_169956 NM_002637 PHOSPHORYLASE KINASE, ALPHA 1 
(MUSCLE)

PHKA1 ATAATCATTCATCCAGTTGCCA

v2HS_169959 NM_002637 PHOSPHORYLASE KINASE, ALPHA 1 
(MUSCLE)

PHKA1 TTTCAATATCTGCCAGCATGGT

v2HS_169965 NM_002638 PEPTIDASE INHIBITOR 3, SKIN-DERIVED 
(SKALP)

PI3 TTGGAAAGTGGATGAGAGAGGC

v2HS_169997 NM_002645 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, ALPHA POLYPEPTIDE

PIK3C2A ATTACTTGATCTACTGCTCGGT

v2HS_169998 NM_002645 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, ALPHA POLYPEPTIDE

PIK3C2A TAAATTGCTGCAGTTAATTGGT

v2HS_170000 NM_002645 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, ALPHA POLYPEPTIDE

PIK3C2A TTTGGAGAACAACCTGTCTGGC

v2HS_170003 NM_002646 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, BETA POLYPEPTIDE

PIK3C2B AATGTCAATGTCAAACTTGCGG

v2HS_170005 NM_002646 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, BETA POLYPEPTIDE

PIK3C2B AATTAGGTGCACTCCAACGGGC
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v2HS_170007 NM_002646 PHOSPHOINOSITIDE-3-KINASE, CLASS 

2, BETA POLYPEPTIDE
PIK3C2B TTATGTCGGTCACAGATGCCCA

v2HS_170008 NM_002647 PHOSPHOINOSITIDE-3-KINASE, CLASS 3 PIK3C3 ATTGGAGATGATTCATCACCGT

v2HS_170009 NM_002647 PHOSPHOINOSITIDE-3-KINASE, CLASS 3 PIK3C3 TAATGAGAGGATAACAGCTCCA

v2HS_170012 NM_002647 PHOSPHOINOSITIDE-3-KINASE, CLASS 3 PIK3C3 TTAACGTAAGTGTCCATGACCT

v2HS_170013 NM_002647 PHOSPHOINOSITIDE-3-KINASE, CLASS 3 PIK3C3 ATATATCCAAAGTCTATGTGGA

v2HS_170014 NM_002648 PIM-1 ONCOGENE PIM1 TAATGACGCCGGAGAAACCCGA
v2HS_170016 NM_002648 PIM-1 ONCOGENE PIM1 TTCCTGTATCAAGCACTGTCCT
v2HS_170018 NM_002648 PIM-1 ONCOGENE PIM1 ATATACACAGTCAGCAATGCCC
v2HS_170019 NM_002648 PIM-1 ONCOGENE PIM1 TATCCTATATACACAGTCAGCA
v2HS_170020 NM_002649 PHOSPHOINOSITIDE-3-KINASE, 

CATALYTIC, GAMMA POLYPEPTIDE
PIK3CG ATAGGCTTCCAGAATCACAGCG

v2HS_170021 NM_002649 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, GAMMA POLYPEPTIDE

PIK3CG TTAAGTTGTGAAATAACTTGGG

v2HS_170022 NM_002649 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, GAMMA POLYPEPTIDE

PIK3CG TTTAAACTCAAGCCATAGTGGT

v2HS_170027 NM_002650 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, ALPHA POLYPEPTIDE

PIK4CA TTAGATCTCCAGTTGGCCACGC

v2HS_170030 NM_002650 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, ALPHA POLYPEPTIDE

PIK4CA TTGTGGGACAGCTTTGAGGGCA

v2HS_170032 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK4CB TTTAGCTGAGTTGTTCTGCCGC

v2HS_170034 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK4CB AATTATCAATACTCTCGGTGCT

v2HS_170035 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK4CB AATCACAAGAATCTTGTATGGC

v2HS_170036 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK4CB TAAAGGCTGACGTCTCAAAGCC

v2HS_170041 NM_002652 PROLACTIN-INDUCED PROTEIN PIP TTGGATTGTCGTCACATAGGCA
v2HS_170051 NM_182471 PYRUVATE KINASE, MUSCLE PKM2 ATAATCTTGATGTTCTTTCCCT
v2HS_170054 NM_002654 PYRUVATE KINASE, MUSCLE PKM2 TTCTTGAAGAAGCCTCGGGCCT
v2HS_170067 NM_002656 PLEIOMORPHIC ADENOMA GENE-LIKE 1 PLAGL1 ATACTTAAGAACTTAAGCAGCT

v2HS_170074 NM_002658 PLASMINOGEN ACTIVATOR, UROKINASE PLAU ATTCTTCTGGAGGAGAGGAGGG

v2HS_170076 NM_002658 PLASMINOGEN ACTIVATOR, UROKINASE PLAU TTTGGTGGTGACTTCAGAGCCG

v2HS_170081 NM_002659 PLASMINOGEN ACTIVATOR, UROKINASE 
RECEPTOR

PLAUR TTCAAGCTCCAGGATTGGGCCC

v2HS_170083 NM_002659 PLASMINOGEN ACTIVATOR, UROKINASE 
RECEPTOR

PLAUR ATTAGCAGGGTGATGGTGAGGC

v2HS_1701 NM_014370 SERINE/THREONINE KINASE 23 STK23 TTCCCTTAAGGCACGGAGAGCT
v2HS_17017 NM_003821 RECEPTOR-INTERACTING SERINE-

THREONINE KINASE 2
RIPK2 TAGAGAGATCATACGTGCTCGG

v2HS_17018 NM_003821 RECEPTOR-INTERACTING SERINE-
THREONINE KINASE 2

RIPK2 ATTAATAACAGGTCGATGTCCT

v2HS_17019 NM_003821 RECEPTOR-INTERACTING SERINE-
THREONINE KINASE 2

RIPK2 TCTATTAGAGAGATCATACGTG

v2HS_1702 NM_014370 SERINE/THREONINE KINASE 23 STK23 CTTGAGATTGTGGATGTGCCGC
v2HS_170201 NM_002690 POLYMERASE (DNA DIRECTED), BETA POLB TTGTACTTGTGGATAGCTTGGC
v2HS_170204 NM_002690 POLYMERASE (DNA DIRECTED), BETA POLB TTGATTCTGAAGTGAAGCTGGG
v2HS_17021 NM_003821 RECEPTOR-INTERACTING SERINE-

THREONINE KINASE 2
RIPK2 ATATATATCGTGCTTGATACTG

v2HS_17024 XM_036937 #N/A #N/A ATACCACAGAGGTTTGTGTGCC
v2HS_170288 NM_002706 PROTEIN PHOSPHATASE 1B (FORMERLY 

2C), MAGNESIUM-DEPENDENT, BETA 
ISOFORM

PPM1B ATAAAGGTGTATGCAAAGGCCT

v2HS_170289 NM_002706 PROTEIN PHOSPHATASE 1B (FORMERLY 
2C), MAGNESIUM-DEPENDENT, BETA 
ISOFORM

PPM1B TTTAATTCATAATTGGTAGCCT

v2HS_17029 NM_205860 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 TAAATATACAAGAACCGTTCTG
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v2HS_170290 NM_002707 PROTEIN PHOSPHATASE 1G (FORMERLY 

2C), MAGNESIUM-DEPENDENT, GAMMA 
ISOFORM

PPM1G TTTCATCTTCATCCTCAGTGGG

v2HS_170292 NM_002707 PROTEIN PHOSPHATASE 1G (FORMERLY 
2C), MAGNESIUM-DEPENDENT, GAMMA 
ISOFORM

PPM1G ATGGCTCTGGAGAGGTTGAGGC

v2HS_170293 NM_002707 PROTEIN PHOSPHATASE 1G (FORMERLY 
2C), MAGNESIUM-DEPENDENT, GAMMA 
ISOFORM

PPM1G TTTCTCTTATAGAAGTGGTCCC

v2HS_170308 NM_002710 PROTEIN PHOSPHATASE 1, CATALYTIC 
SUBUNIT, GAMMA ISOFORM

PPP1CC ATTTCATTCTCCTGAAGCTGGA

v2HS_170309 NM_002710 PROTEIN PHOSPHATASE 1, CATALYTIC 
SUBUNIT, GAMMA ISOFORM

PPP1CC ATATCTTCTCATCCACGATGGC

v2HS_170312 NM_002710 PROTEIN PHOSPHATASE 1, CATALYTIC 
SUBUNIT, GAMMA ISOFORM

PPP1CC ATAATTCAACAGAAACTTTGGC

v2HS_170317 NM_002711 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 3A (GLYCOGEN 
AND SARCOPLASMIC RETICULUM 
BINDING SUBUNIT, SKELETAL MUSCLE)

PPP1R3A TTTGATAATTCTTGAACCTGCC

v2HS_170319 NM_002711 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 3A (GLYCOGEN 
AND SARCOPLASMIC RETICULUM 
BINDING SUBUNIT, SKELETAL MUSCLE)

PPP1R3A TTTAAGAGAGAATAGTAGTGCT

v2HS_170321 NM_002712 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 7

PPP1R7 ATTCAAATCAACATCCTCTGCA

v2HS_170323 NM_002712 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 7

PPP1R7 TTTCTTCAGTACCTCAAATCCT

v2HS_17033 NM_003822 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 ATAGAATTTCCTATTAGCTGTT

v2HS_170331 NM_002713 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 8

PPP1R8 ATGTTTCCTAACTTTGTCTCCT

v2HS_170333 NM_002714 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 10

PPP1R10 ATTGTTAAGAAGTTTGTAGCCG

v2HS_170334 NM_002714 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 10

PPP1R10 TTAGGTGTTGTGTTGAGTGGCT

v2HS_170347 NM_181699 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT A (PR 65), 
BETA ISOFORM

PPP2R1B TAATTACAGAAGCTAGAGCCGA

v2HS_170348 NM_002716 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT A (PR 65), 
BETA ISOFORM

PPP2R1B ATTGGAGATGATATTCAAACGA

v2HS_170351 NM_002719 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), GAMMA ISOFORM

PPP2R5C ATAAACAAGCTGTAGATGAGGC

v2HS_170352 NG_001307 #N/A #N/A ATATTTCTTCGCTATATTAGGT
v2HS_170353 NM_002719 PROTEIN PHOSPHATASE 2, REGULATORY 

SUBUNIT B (B56), GAMMA ISOFORM
PPP2R5C ATTATACTTCCCAATATTTCCA

v2HS_170354 NM_002719 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), GAMMA ISOFORM

PPP2R5C AATCCATTAATTATACTTCCCA

v2HS_170355 NM_002719 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), GAMMA ISOFORM

PPP2R5C ATTATTCCAGTAATAGAGAGCT

v2HS_170358 NM_002721 PROTEIN PHOSPHATASE 6, CATALYTIC 
SUBUNIT

PPP6C TTAGCCTTTAATGCAAGAAGGT

v2HS_170359 NM_002721 PROTEIN PHOSPHATASE 6, CATALYTIC 
SUBUNIT

PPP6C ATTAAAGCTGCTACTGTGAGCA

v2HS_170398 NM_002730 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, ALPHA

PRKACA TTTGCTCAGGATAATCTCAGGG

v2HS_170401 NM_002730 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, ALPHA

PRKACA ATTAGATGCAAGGAACTCTGGG
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v2HS_170402 NM_002730 PROTEIN KINASE, CAMP-DEPENDENT, 

CATALYTIC, ALPHA
PRKACA TACTCCGAAAGGAAGGTTGGCG

v2HS_170403 NM_002731 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, BETA

PRKACB TTATTCTGAGTTGGATTCTCCC

v2HS_170407 NM_002731 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, BETA

PRKACB TTGACCAACAACAATATTGGCA

v2HS_170409 NM_002732 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, GAMMA

PRKACG TTGTCCTTAAAGGAGAACTGGA

v2HS_170410 NM_002732 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, GAMMA

PRKACG ATTAGATACAAGGAACTCTGGG

v2HS_170412 NM_002732 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, GAMMA

PRKACG TAAGTGGTGCCTGTTCAGGGCT

v2HS_170413 NM_002732 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, GAMMA

PRKACG TACTCCAAAGGGTAGGTGTGCT

v2HS_170433 NM_002737 PROTEIN KINASE C, ALPHA PRKCA ATTTCTACAGACAGTCGTCGGT
v2HS_170435 NM_002737 PROTEIN KINASE C, ALPHA PRKCA TTATGAAGAAAGAACAATCCGA
v2HS_170438 NM_002737 PROTEIN KINASE C, ALPHA PRKCA TTAAGGATTCACTTCCACTGCG
v2HS_170439 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 TTAAACTTGTGTTTGCTGCGGG
v2HS_170440 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 TTTACGTAGGGATCTGACAGGC
v2HS_170441 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 ATTTGGAGACAGTGTTGGTCGT
v2HS_170442 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 TTTCGTTCTGAAAGCATGACCT
v2HS_170448 NM_002739 PROTEIN KINASE C, GAMMA PRKCG ATTGTGAAGGAAGAAGAGGCCG
v2HS_170450 NM_002739 PROTEIN KINASE C, GAMMA PRKCG ATTCTCCAGCAGCTGTGGCCGG
v2HS_170453 NM_002740 PROTEIN KINASE C, IOTA PRKCI ATATGGAATTACTGTCTGTGCA
v2HS_170454 NM_002740 PROTEIN KINASE C, IOTA PRKCI ATAACTTGGAAGAGATAATCCT
v2HS_170458 NM_213560 PROTEIN KINASE N1 PKN1 TTGGATTCTGTCAATTTCTCCT
v2HS_170459 NM_002741 PROTEIN KINASE N1 PKN1 TATGTCACCCGTGGTCCGGGCC
v2HS_170461 NM_002741 PROTEIN KINASE N1 PKN1 TTCTTCAGAGCCTTGATGGCGA
v2HS_170464 NM_002742 PROTEIN KINASE D1 PRKD1 AATCTTGTCAAGGTGAATTGGT
v2HS_170465 NM_002742 PROTEIN KINASE D1 PRKD1 ATTTCAGATAAAGGAATTTCCT
v2HS_170466 NM_002742 PROTEIN KINASE D1 PRKD1 TTTCGAAACAATGAGGATTGGC
v2HS_170467 NM_002742 PROTEIN KINASE D1 PRKD1 ATTGTTGATAAGATCAATGGCT
v2HS_170475 Z15108 PROTEIN KINASE C, ZETA PRKCZ TTTAATGCTGTCATGCTTCCGG
v2HS_170478 NM_002744 PROTEIN KINASE C, ZETA PRKCZ TTTCTTCACCACTTTCATGGCG
v2HS_170483 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 

1
MAPK1 TTTAACCCTCTGAGGATCTGGT

v2HS_170489 NM_002747 MITOGEN-ACTIVATED PROTEIN KINASE 
4

MAPK4 TTGATGAAGGATGTTGGGTCCC

v2HS_170491 NM_002747 MITOGEN-ACTIVATED PROTEIN KINASE 
4

MAPK4 TTTGCTGATTAGATTTAAGGCG

v2HS_170495 NM_002748 MITOGEN-ACTIVATED PROTEIN KINASE 
6

MAPK6 TATCTAAATATGATGATGACCT

v2HS_170496 NM_002748 MITOGEN-ACTIVATED PROTEIN KINASE 
6

MAPK6 TTTATCAACAACATCAGTAGGC

v2HS_170497 NM_002748 MITOGEN-ACTIVATED PROTEIN KINASE 
6

MAPK6 ATTCTAGTTGGGACACTGAGCT

v2HS_170499 NM_002750 MITOGEN-ACTIVATED PROTEIN KINASE 
8

MAPK8 ATATTACTGGGCTTTAAGTCCC

v2HS_170501 NM_002750 MITOGEN-ACTIVATED PROTEIN KINASE 
8

MAPK8 TTTCTCAAAGCTATATCCAGCA

v2HS_170502 NM_002750 MITOGEN-ACTIVATED PROTEIN KINASE 
8

MAPK8 TTTGGATAACAAATCCCTTGCC

v2HS_170503 NM_139049 MITOGEN-ACTIVATED PROTEIN KINASE 
8

MAPK8 TTAGATGCATCTATTACCAGCA

v2HS_170506 NM_002751 MITOGEN-ACTIVATED PROTEIN KINASE 
11

MAPK11 TAAACCAGGAATTGAACGTGCT

v2HS_170511 NM_002752 MITOGEN-ACTIVATED PROTEIN KINASE 
9

MAPK9 TTAATACCACAAAGCATCTGGT

v2HS_170512 NM_002752 MITOGEN-ACTIVATED PROTEIN KINASE 
9

MAPK9 ATCTCTATGAATTATACCAGCT

v2HS_170513 NM_002752 MITOGEN-ACTIVATED PROTEIN KINASE 
9

MAPK9 AAGTTTCTTCATGAACTCTGCT

v2HS_170514 NM_002752 MITOGEN-ACTIVATED PROTEIN KINASE 
9

MAPK9 TTTGATTCCAGGATACTTTGGT

v2HS_170515 NM_139070 MITOGEN-ACTIVATED PROTEIN KINASE 
9

MAPK9 TATGATAACATCATGATGGCCA
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v2HS_170519 NM_002753 MITOGEN-ACTIVATED PROTEIN KINASE 

10
MAPK10 ATAACGTGTCACCACATATGGA

v2HS_170520 NM_002753 MITOGEN-ACTIVATED PROTEIN KINASE 
10

MAPK10 TTTATTGTGCTCGGAGTCCGCT

v2HS_170522 NM_002753 MITOGEN-ACTIVATED PROTEIN KINASE 
10

MAPK10 TATACATTTGAGCTTAGCTGCA

v2HS_170525 NM_002754 MITOGEN-ACTIVATED PROTEIN KINASE 
13

MAPK13 TTCAGGATCTGGGTCAGCTGGT

v2HS_170526 NM_002754 MITOGEN-ACTIVATED PROTEIN KINASE 
13

MAPK13 ATCATCAAACGGCTGCTGGGCC

v2HS_170527 NM_002754 MITOGEN-ACTIVATED PROTEIN KINASE 
13

MAPK13 ATCTCCTTGTAGATGTGCTGCT

v2HS_170539 NM_002756 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 3

MAP2K3 TTCACGAAGGCAGCAATGTCCG

v2HS_170547 NM_002758 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 6

MAP2K6 TTTCCAATAGAAATGCAAGCCT

v2HS_170548 NM_002758 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 6

MAP2K6 TATAGGCTCCAGGTCATCTGCC

v2HS_170549 NM_002758 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 6

MAP2K6 TTTACTGTGGCTCGGATCCGCT

v2HS_170550 NM_002758 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 6

MAP2K6 ATATCCAAATCCATCAGTAGCC

v2HS_170551 NM_002758 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 6

MAP2K6 TTTCCCTAAGATGTCCTCTGGA

v2HS_170553 NM_002759 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 AATAATAAAGGACTAACTGCCT

v2HS_170554 NM_002759 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TTATAATGAAATCCTTCTGGCC

v2HS_170555 NM_002759 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 ATTTATCTCTGATGTATCTGCT

v2HS_170556 NM_002759 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TTTAATAACGTAAGTCTTTCCG

v2HS_170583 NM_002765 PHOSPHORIBOSYL PYROPHOSPHATE 
SYNTHETASE 1

PRPS2 ATTTATTCTGGAAATAGCTGGT

v2HS_170585 NM_002765 PHOSPHORIBOSYL PYROPHOSPHATE 
SYNTHETASE 1

PRPS2 ATATACTTGAAAGTTGTCGCCT

v2HS_170587 NM_002765 PHOSPHORIBOSYL PYROPHOSPHATE 
SYNTHETASE 1

PRPS2 ATTACCTTTAAGTCAGTTGGCT

v2HS_170588 NM_002765 PHOSPHORIBOSYL PYROPHOSPHATE 
SYNTHETASE 1

PRPS2 TTAAACCAATACAAGCACTGCA

v2HS_170621 NM_002774 KALLIKREIN 6 (NEUROSIN, ZYME) KLK6 ATCACCATCTGCTGTCTTGCCC
v2HS_170622 NM_002774 KALLIKREIN 6 (NEUROSIN, ZYME) KLK6 AACATGTTCTGGGTGATCTGGC
v2HS_170624 NM_002774 KALLIKREIN 6 (NEUROSIN, ZYME) KLK6 ATTAAGCATCAGGGTCAGAGCT
v2HS_170676 NM_002787 PROTEASOME (PROSOME, MACROPAIN) 

SUBUNIT, ALPHA TYPE, 2
PSMA2 TTTCCTTTAGGGTTAAGATGGC

v2HS_170678 NM_002788 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, ALPHA TYPE, 3

PSMA3 ATACATGGCCACTCTGTCTGCA

v2HS_170690 NM_002790 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, ALPHA TYPE, 5

PSMA5 ATTCTCTTCTCCACAGCTAGGC

v2HS_170692 NM_002790 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, ALPHA TYPE, 5

PSMA5 AATTAAAGTCTTAGCATCAGCA

v2HS_170693 NM_002790 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, ALPHA TYPE, 5

PSMA5 TTCTTCTCCAAACTGCAAAGCC

v2HS_170703 NM_002792 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, ALPHA TYPE, 7

PSMA7 AAGTCGAAACCCACGATGAGGG

v2HS_170706 NM_002792 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, ALPHA TYPE, 7

PSMA7 AATCTTGAGGGATTGATCTCGC
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v2HS_170713 NM_002793 PROTEASOME (PROSOME, MACROPAIN) 

SUBUNIT, BETA TYPE, 1
PSMB1 TAAGAGCACACAGATCAGTCCT

v2HS_170718 NM_002794 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 2

PSMB2 TTTCCTAAGGAGTTCCACTGCC

v2HS_170719 NM_002794 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 2

PSMB2 TTCAGGATGAAGCGTTTCTGGA

v2HS_170722 NM_002795 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 3

PSMB3 TTCAACTCATACAGGTTCAGCC

v2HS_170724 NM_002795 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 3

PSMB3 TTCTCATACAAGAGGTTGGCCA

v2HS_170725 NM_002795 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 3

PSMB3 TTGTCCTTCTCGATGATGTGGA

v2HS_170726 NM_002796 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 4

PSMB4 ATAATGCGAGAGATGTTGCGGA

v2HS_170727 NM_002796 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 4

PSMB4 TTCAAATACTGGAAATCAGCGT

v2HS_170730 NM_002796 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 4

PSMB4 TTCTCCAGAACTTCTCGCAGCA

v2HS_170735 NM_002797 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 5

PSMB5 ATACTTCTCATGTAGATCAGCC

v2HS_170736 NM_002797 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 5

PSMB5 TATAAATAGGATGGAGGATGGG

v2HS_170746 NM_002799 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 7

PSMB7 TTCGCTCACCAGATTCTTGGCT

v2HS_170752 NM_148954 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 9 (LARGE 
MULTIFUNCTIONAL PEPTIDASE 2)

PSMB9 TTATAGCTGATATTTCTCACCA

v2HS_170754 NM_002800 PROTEASOME (PROSOME, MACROPAIN) 
SUBUNIT, BETA TYPE, 9 (LARGE 
MULTIFUNCTIONAL PEPTIDASE 2)

PSMB9 ATAGCGTCTGTGGTGAAGCGCC

v2HS_170763 NM_002802 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 1

PSMC1 AATAAACACGATGGACGGTGCA

v2HS_170767 NM_002802 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 1

PSMC1 TATTGGGAAGCAGACTGCTGCA

v2HS_170768 NM_002803 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 2

PSMC2 TTTCTATCCAATCTCCCTGGCC

v2HS_170770 NM_002803 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 2

PSMC2 AATCTTAAATATGTGGGTCCGA

v2HS_170771 NM_002803 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 2

PSMC2 TTCAACACTCATTGAACGAGCG

v2HS_170781 AF035309 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 5

PSMC5 TTATCATTCACAATCAGCTGGA

v2HS_170783 AF035309 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 5

PSMC5 TTTCTTCTTATCCATGGCCCGG

v2HS_170784 AF035309 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 5

PSMC5 TAATGGGTCTACCTTGTTGGGC

v2HS_170785 AF035309 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 5

PSMC5 TTTCTGTACCAGTTCAGAGCCA

v2HS_170787 NM_002806 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 6

PSMC6 TTTAATTGTTCCCTTAACTCCT

v2HS_170788 NM_002806 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 6

PSMC6 ATATCTTGGTCCATTGGTAGCT

v2HS_170790 NM_002806 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 6

PSMC6 TAACTCTGGGTTTGTAAGAGGT
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v2HS_170792 NM_002807 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, NON-ATPASE, 1
PSMD1 ATACTTTAGATGCCACTAAGGC

v2HS_170794 NM_002807 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 1

PSMD1 TTATATCACCACCATGATTGGC

v2HS_170797 NM_002807 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 1

PSMD1 ATAAGCATTCCCAATATGAGCC

v2HS_170798 NM_002808 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 2

PSMD2 TTTGAATCTCCCATCACAGGCA

v2HS_170801 NM_002808 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 2

PSMD2 TAAATGTGTCAGGCCCTGTGCC

v2HS_170803 NM_002808 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 2

PSMD2 TTTGCCTAGAATAATGTTTCGA

v2HS_170804 NM_002809 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 3

PSMD3 TTTGAAGTGAAGAAGCCCTGCA

v2HS_170806 NM_002809 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 3

PSMD3 ATAATAGTAACACTTTGCGGCT

v2HS_170807 NM_002809 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 3

PSMD3 ATTGTTGTTGGCCTGCTCTGGG

v2HS_170813 NM_153822 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 4

PSMD4 TACTTTCTCCTTCTTGAGGCGT

v2HS_170814 NM_153822 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 4

PSMD4 TTTACTTTCTCCTTCTTGAGGC

v2HS_170815 NM_153822 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 4

PSMD4 ATCATCCTCCTCCTTGGCTGGC

v2HS_170817 NM_002811 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 7 (MOV34 
HOMOLOG)

PSMD7 ATTCTTGTGTAGTTTAGGGCCT

v2HS_170823 NM_002812 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 8

PSMD8 AAGTAGTAGCATTTGAGCTGGG

v2HS_170826 NM_002812 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 8

PSMD8 TTTAAATAACTCGTGCCCTGCC

v2HS_170827 NM_002812 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 8

PSMD8 TAAGAACTTGTCTCTCTGCCGT

v2HS_170828 NM_002813 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 9

PSMD9 TTAAGAATGCCTTAATCCAGGG

v2HS_170830 NM_002813 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 9

PSMD9 ATTCCTATTTAGGGCCGTGGCC

v2HS_170832 NM_002813 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 9

PSMD9 TTCTATGAAGCTCTTCTGACCC

v2HS_170833 NM_002813 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 9

PSMD9 ATTGAGTGTGAGAACCTGTGGC

v2HS_170838 NM_002814 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 10

PSMD10 TTAAACCCAGGCCACCTTTGGC

v2HS_170840 NM_002815 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 11

PSMD11 TTTCGGCAGGTTGCTCAGGGCA

Page 61



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_170842 NM_002815 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, NON-ATPASE, 11
PSMD11 ATAATACCCGACTGCATGTCCA

v2HS_170852 NM_175932 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 13

PSMD13 TAATGAGACCATCTCCTTGGGC

v2HS_170854 NM_175932 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 13

PSMD13 TTCATAAAGCTTAATGAGACCA

v2HS_170871 NM_002821 PTK7 PROTEIN TYROSINE KINASE 7 PTK7 ATGTGGCAACGAAGTGTGACCT
v2HS_170876 NM_002822 PTK9 PROTEIN TYROSINE KINASE 9 PTK9 TATGATCCAATCACAAGTTGCT
v2HS_170877 NM_002822 PTK9 PROTEIN TYROSINE KINASE 9 PTK9 TTATCCCAGGAATCTGAAGGCT
v2HS_170878 NM_002822 PTK9 PROTEIN TYROSINE KINASE 9 PTK9 ATATCCATTCATATCCCTGGGC
v2HS_170879 NM_002822 PTK9 PROTEIN TYROSINE KINASE 9 PTK9 TTTATATCTATTTCCAACTGCA
v2HS_170880 NM_002822 PTK9 PROTEIN TYROSINE KINASE 9 PTK9 ATACAGAAAGAAATGGTAACGA
v2HS_170884 NM_002824 PARATHYMOSIN PTMS ATGGCAGAGTGAGGGTGGAGGG
v2HS_170889 NM_002825 PLEIOTROPHIN (HEPARIN BINDING 

GROWTH FACTOR 8, NEURITE GROWTH-
PROMOTING FACTOR 1)

PTN ATTGCTTCTTCCAGTTGCAGGG

v2HS_170891 NM_002825 PLEIOTROPHIN (HEPARIN BINDING 
GROWTH FACTOR 8, NEURITE GROWTH-
PROMOTING FACTOR 1)

PTN TTTCTTCTTCTTAGATTCTGCT

v2HS_170893 NM_002825 PLEIOTROPHIN (HEPARIN BINDING 
GROWTH FACTOR 8, NEURITE GROWTH-
PROMOTING FACTOR 1)

PTN ATGTACTATAAGTCAACTTCCT

v2HS_170902 NM_002827 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 1

PTPN1 TTTGTTCTTAGGAAGCTTGGCC

v2HS_170907 NM_002828 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 2

PTPN2 TTCGAATTTCCAAGTACAGCGG

v2HS_170908 NM_002828 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 2

PTPN2 TAAGATGTAACTCCTTTGTGCC

v2HS_170910 NM_002828 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 2

PTPN2 ATCTGTTGGCCAGTACTGTGCA

v2HS_170911 NM_002828 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 2

PTPN2 TTTCTGTATACTAGAATCTCCC

v2HS_170915 NM_002829 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 3

PTPN3 TTTAGCTGTGCCATGGATCCCT

v2HS_170916 NM_002829 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 3

PTPN3 TTTACAAATTCCAGAAAGTCGG

v2HS_170917 NM_002829 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 3

PTPN3 ATATCCAGTGGGTAAATGGGCA

v2HS_170919 NM_002830 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4 (MEGAKARYOCYTE)

PTPN4 ATTTACAAACACTTCGCTTGGG

v2HS_170920 NM_002830 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4 (MEGAKARYOCYTE)

PTPN4 TTTCTTTGACTGTTTGGGTGGT

v2HS_170921 NM_002830 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4 (MEGAKARYOCYTE)

PTPN4 ATTGACTCCCGCAGGGAATGGT

v2HS_170922 NM_002830 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4 (MEGAKARYOCYTE)

PTPN4 ATTTATAATGCTGGAAGAAGGA

v2HS_170923 NM_002830 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4 (MEGAKARYOCYTE)

PTPN4 ATATCTAGTGGATAAACTGGCT

v2HS_170925 NM_002831 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 6

PTPN6 TTCTCATCAGGGCCTAGCAGCT

v2HS_170932 NM_080588 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 7

PTPN7 TTCTGGTGTCTGATGGTCTGGC

v2HS_170936 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 9

PTPN9 TTAATCTCTTCGAGAAACTGCT

v2HS_170937 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 9

PTPN9 AATATTTGAATCCTCTCCCGGA

v2HS_170938 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 9

PTPN9 TATTCCTCATAGATTCCTTGCT
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v2HS_170940 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 9
PTPN9 TTTCTAAAGGCCAGTACTGGCC

v2HS_170941 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 9

PTPN9 TAATGATTCATGTTCTCCACGC

v2HS_170946 NM_002834 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 11 (NOONAN 
SYNDROME 1)

PTPN11 TTAGCGTATAGTCATGAGCGGC

v2HS_170948 NM_002835 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 12

PTPN12 TTTAATGTCAATTTAACTCGGC

v2HS_170950 NM_002835 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 12

PTPN12 TTTAGATCTGAACTTAATTCCT

v2HS_170951 NM_002835 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 12

PTPN12 ATTGCCTTCAGATAAATCAGGT

v2HS_170954 NM_002836 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, A

PTPRA TATTCCCATAGGTCCAGCAGCC

v2HS_170956 NM_002836 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, A

PTPRA ATATCGGTTTGCACCATCTGGC

v2HS_170957 NM_002836 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, A

PTPRA ATTGTGTGGAGAAGAGGGCCCT

v2HS_170959 NM_002836 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, A

PTPRA TATTAAAGGCAATCCTCCTGGT

v2HS_170961 NM_002837 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, B

PTPRB TTAAGTCTCCACTAATACTGGT

v2HS_170966 NM_002838 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C

PTPRC TAAACAAATAGTAGTATCTGCT

v2HS_170967 NM_002838 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C

PTPRC ATTTCTAACCAGAGTATTTCCA

v2HS_170968 NM_002838 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C

PTPRC TATCTCAGAGAGTTCAACACGG

v2HS_170970 NM_002838 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C

PTPRC TTTCTGAATGATGTAATCTGGA

v2HS_170971 NM_002838 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C

PTPRC TTTCTTTGGAAGATCATCTGCC

v2HS_170972 NM_002839 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, D

PTPRD TTACATAAGGCATTGGTGACCC

v2HS_170974 NM_002839 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, D

PTPRD AATACTTGTTTCAGACTCAGGT

v2HS_170975 NM_002839 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, D

PTPRD TTAACTTCTGTGTGGCTCGGCC

v2HS_170976 NM_002839 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, D

PTPRD TTTGTAAATCCACCATAATGCT

v2HS_170980 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF ATTGTACAGAATCTTAAAGGGC

v2HS_170981 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF ATATGGCTTCAGACGTTCTGCC

v2HS_170982 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF ATTCGCATAGCGGTTCTTGGGC

v2HS_170983 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF TATAACCATCCAGGAAGCTGGC

v2HS_170987 NM_002841 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, G

PTPRG TTATGATCCCAAATCATTCGCC

v2HS_170988 NM_002841 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, G

PTPRG ATAAGGGTGACGGTAAAGGCCT

v2HS_170989 NM_002841 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, G

PTPRG TTTGTTCTTCATTAGAGAGGCA

v2HS_170993 NM_002842 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, H

PTPRH TTTCTGTAGCGGTTCTTGGCGT

v2HS_170996 NM_002843 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, J

PTPRJ ATTTGATTGTAGAAGATACGGG

v2HS_170997 NM_002843 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, J

PTPRJ TTTGTCCTGAACTCTATGGCCT

v2HS_170998 NM_002843 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, J

PTPRJ TATTTCTACCCGAGAATTGCCA

v2HS_171000 NM_002843 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, J

PTPRJ AATTCAAATACGTGACTTCCGT

v2HS_171002 NM_002844 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK TAATATGTTCAAAGTGCCAGGA
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v2HS_171003 NM_002844 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, K
PTPRK ATTGATGTTCTTAGTCTGGGCT

v2HS_171004 NM_002844 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK ATAAGCACTGATAGGAGCACCT

v2HS_171006 NM_002844 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK TATTTATAGCATTTAACCCGGC

v2HS_171007 NM_002844 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK ATTGTAAATATCAACAACACCC

v2HS_171008 NM_002845 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, M

PTPRM ATAAGCTGGCATAGAGGGTGCT

v2HS_171009 NM_002845 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, M

PTPRM TATTTGATAGACACTGACAGGT

v2HS_171013 NM_002845 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, M

PTPRM ATAACCATCGATATAATTGCCA

v2HS_171015 NM_002846 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, N

PTPRN TTGAACAAGGACTTCGTGGCCA

v2HS_171023 NM_130842 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, N POLYPEPTIDE 2

PTPRN2 TTAAAGTCAGATCATGATTCCT

v2HS_171027 NM_002849 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, R

PTPRR AATTAGCATTAATGTAGGTGCT

v2HS_171028 NM_002849 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, R

PTPRR TTAAGACAAGGTTTCGAATGGT

v2HS_171029 NM_002849 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, R

PTPRR TTCATATACACAAGGAGCTGGA

v2HS_171030 NM_002849 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, R

PTPRR ATCACTTGCAACTTTAGCAGCA

v2HS_171031 NM_002849 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, R

PTPRR TTCATATATGAGCAGAACAGCT

v2HS_171032 NM_002850 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, D

PTPRD TATATTCGATGACGTAATAGGA

v2HS_171035 NM_002850 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, D

PTPRD AATACTGATCACACTTGATCCG

v2HS_171038 NM_002851 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR-TYPE, Z POLYPEPTIDE 1

PTPRZ1 ATAAGCCATTAGTGCATATGGC

v2HS_171041 NM_002851 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR-TYPE, Z POLYPEPTIDE 1

PTPRZ1 ATTTCATCGGAATGTATAAGCT

v2HS_171042 NM_002851 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR-TYPE, Z POLYPEPTIDE 1

PTPRZ1 TAAATCTGCAACATGCTTTGGA

v2HS_171043 NM_002851 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR-TYPE, Z POLYPEPTIDE 1

PTPRZ1 TAACTTCCACATTATGTTCCCA

v2HS_171086 NM_002859 PAXILLIN PXN TTCCAGTTGGGTATGAGTAGGG
v2HS_171092 NM_002860 ALDEHYDE DEHYDROGENASE 18 FAMILY, 

MEMBER A1
ALDH18A1 ATTGCCATTTCTTTCAGCTGGT

v2HS_171096 NM_002860 ALDEHYDE DEHYDROGENASE 18 FAMILY, 
MEMBER A1

ALDH18A1 TTTACCTGTTCCACTCTCAGCA

v2HS_171118 NM_002864 PREGNANCY-ZONE PROTEIN PZP TTATGAATGAAGAAAGGACGGG
v2HS_171166 NM_002872 RAS-RELATED C3 BOTULINUM TOXIN 

SUBSTRATE 2 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC2)

RAC2 TAAGAGGCTGGGCTGACGAGGG

v2HS_171177 NM_002874 RAD23 HOMOLOG B (S. CEREVISIAE) RAD23B TATTCTCGTAAGACTGACCCGT
v2HS_171179 NM_002874 RAD23 HOMOLOG B (S. CEREVISIAE) RAD23B ATTTAACATGAAAGAATGGGCT
v2HS_171183 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 

COLI) (S. CEREVISIAE)
RAD51 TTATTAGCTCCTTCTTTGGCGC

v2HS_171184 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 ATTATCCAGGACATCACTGCCA

v2HS_171185 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 AATGGCGAACATAGCTTCAGCT

v2HS_171186 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 TAAGATTGTCCAGTAGACAGCT

v2HS_171188 NM_002876 RAD51 HOMOLOG C (S. CEREVISIAE) RAD51C TAGATATCCCAACTTCTTTGCT
v2HS_171199 NM_002877 RAD51-LIKE 1 (S. CEREVISIAE) RAD51L1 AAGGTACTGGAGGATCAGCCGG
v2HS_171206 NM_002879 RAD52 HOMOLOG (S. CEREVISIAE) RAD52 TAAAGCCTTGGACTTGAGGCCC
v2HS_171209 NM_134422 RAD52 HOMOLOG (S. CEREVISIAE) RAD52 TATTGCTTGAGGGCAAGGAGCC
v2HS_171210 NM_002879 RAD52 HOMOLOG (S. CEREVISIAE) RAD52 AATGTGGGCAACATTAAAGGCA
v2HS_171211 NM_134422 RAD52 HOMOLOG (S. CEREVISIAE) RAD52 TATTAAATGAAGATTGTAGCCT
v2HS_171212 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 

ONCOGENE HOMOLOG 1
RAF1 ATCAGTATTCCAATCTAAGCGT
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v2HS_171213 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 

ONCOGENE HOMOLOG 1
RAF1 ATCTTTACTGCAACATCTCCGT

v2HS_171214 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 
ONCOGENE HOMOLOG 1

RAF1 ATATAGCTTACTAAGATCTGGG

v2HS_171216 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 
ONCOGENE HOMOLOG 1

RAF1 ATTGATATCCTCAGTGTGGGCT

v2HS_171242 NM_002885 RAP1, GTPASE ACTIVATING PROTEIN 1 RAP1GA1 TTCAAGGAACTCCACGAAAGCG

v2HS_171252 BC000528 ARGINYL-TRNA SYNTHETASE RARS ATATAATCACAGAGAGTGTGGA
v2HS_171253 NM_002887 ARGINYL-TRNA SYNTHETASE RARS TTATTCCCAGGATATCAAACCC
v2HS_171365 NM_003269 NUCLEAR RECEPTOR SUBFAMILY 2, 

GROUP E, MEMBER 1
NR2E1 TTATTAACTCAGTTCTGAAGGC

v2HS_171470 NM_003287 TUMOR PROTEIN D52-LIKE 1 TPD52L1 TTTCCTCCTCAGAGAGCATGCT
v2HS_171471 NM_003287 TUMOR PROTEIN D52-LIKE 1 TPD52L1 TTCTAGCTGAACTAACTCTGCT
v2HS_171472 NM_003287 TUMOR PROTEIN D52-LIKE 1 TPD52L1 TTCATTCATCAGGTTCATGCCG
v2HS_171473 NM_003287 TUMOR PROTEIN D52-LIKE 1 TPD52L1 AATAACAATGTCAAGGCCTGGG
v2HS_171474 NM_003287 TUMOR PROTEIN D52-LIKE 1 TPD52L1 TTGAATAACAATGTCAAGGCCT
v2HS_171490 NM_003290 TROPOMYOSIN 4 TPM4 TTTAGAATGAAGGAAATATGCA
v2HS_171493 NM_003290 TROPOMYOSIN 4 TPM4 AAGTATGGAAATGAAGTTGGGC
v2HS_171515 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-

CONTROLLED 1
TPT1 TTGAAATTAGCAAGGATGTGCT

v2HS_171530 NM_003298 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 ATATGAGTTGCTTGGCGCTGGA

v2HS_171535 NM_003298 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 ATTCTGTTGCTCCTTGGCAGGT

v2HS_171536 NM_003299 HEAT SHOCK PROTEIN 90KDA BETA 
(GRP94), MEMBER 1

HSP90B1 TAATCCATCCAACTGAATAGCT

v2HS_171537 NM_003299 HEAT SHOCK PROTEIN 90KDA BETA 
(GRP94), MEMBER 1

HSP90B1 AATTCATTGGAGTCAGACTCCC

v2HS_171539 NM_003299 HEAT SHOCK PROTEIN 90KDA BETA 
(GRP94), MEMBER 1

HSP90B1 ATTGATTTGAAGGTAACTTCCC

v2HS_171541 NM_003299 HEAT SHOCK PROTEIN 90KDA BETA 
(GRP94), MEMBER 1

HSP90B1 ATTTGTAGAGATGTCCTTGCCC

v2HS_171542 NM_145726 TNF RECEPTOR-ASSOCIATED FACTOR 3 TRAF3 TTTGGACTTGAAGAGCTCAGCA

v2HS_171546 R51759 TNF RECEPTOR-ASSOCIATED FACTOR 3 TRAF3 ATCATCTTTAATATATGTCCCA

v2HS_171603 NM_003314 TETRATRICOPEPTIDE REPEAT DOMAIN 1 TTC1 TTCAGCTTCTATATAATCTCCT

v2HS_171604 NM_003314 TETRATRICOPEPTIDE REPEAT DOMAIN 1 TTC1 TTAATTGAATTGCTTTGCTGCA

v2HS_171605 NM_003314 TETRATRICOPEPTIDE REPEAT DOMAIN 1 TTC1 TTCCAAGTCAGCTTGTAAAGCT

v2HS_171608 NM_003315 DNAJ (HSP40) HOMOLOG, SUBFAMILY C, 
MEMBER 7

DNAJC7 TTTAGGACACATATCTATGGCT

v2HS_171609 NM_003315 DNAJ (HSP40) HOMOLOG, SUBFAMILY C, 
MEMBER 7

DNAJC7 TTTATGATCCAGTTCTAGGGCT

v2HS_171612 NM_003315 DNAJ (HSP40) HOMOLOG, SUBFAMILY C, 
MEMBER 7

DNAJC7 TTTATGTAAGTGTCATCAAGCT

v2HS_171614 NM_003316 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TAATCTTTATATTGCACACCCA

v2HS_171617 NM_003316 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TTTCCTTAACACAGTACAGCGG

v2HS_171618 NM_003316 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TTTCTGTTAGACTCACTCAGGA

v2HS_171619 NM_003316 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TTTGATTTGAACACCTCGTGGC

v2HS_171626 NM_003318 TTK PROTEIN KINASE TTK ATTTCTTGCAGTTTGCTCTGGC
v2HS_171627 NM_003318 TTK PROTEIN KINASE TTK AATTTCCAGCATTTCTAGTGGT
v2HS_171628 NM_003318 TTK PROTEIN KINASE TTK ATTCTTGGGCAGTTAATACCGT
v2HS_171629 NM_003318 TTK PROTEIN KINASE TTK TTAGATTGCCACTGTTTCTGGT
v2HS_171630 NM_003318 TTK PROTEIN KINASE TTK TTAACACCTGAAATACCTTGCT
v2HS_171632 NM_003319 TITIN TTN TTTGTAATAAAGTAAGGCGCGG
v2HS_171633 NM_003319 TITIN TTN TTTCATTTCAAGTCGGGAACCT
v2HS_171635 NM_003319 TITIN TTN ATTCCACAGGACATCAATTCCA
v2HS_171636 NM_003319 TITIN TTN ATATCACGGCACAGAAGCGGGC
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v2HS_171637 NM_003319 TITIN TTN ATTCTAAAGAACCGAGATGGCT
v2HS_171677 NM_003326 TUMOR NECROSIS FACTOR (LIGAND) 

SUPERFAMILY, MEMBER 4 (TAX-
TRANSCRIPTIONALLY ACTIVATED 
GLYCOPROTEIN 1, 34KDA)

TNFSF4 TTTAGGCAATATGCAAACTGCA

v2HS_171679 NM_003326 TUMOR NECROSIS FACTOR (LIGAND) 
SUPERFAMILY, MEMBER 4 (TAX-
TRANSCRIPTIONALLY ACTIVATED 
GLYCOPROTEIN 1, 34KDA)

TNFSF4 TTCACAGATAACACTGTAAGCA

v2HS_171680 NM_003327 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 4

TNFRSF4 TTCTGGGAGCGGCTGCAGCGGC

v2HS_171686 NM_003328 TXK TYROSINE KINASE TXK TTATTTGACAATTGGCTGAGCC
v2HS_171688 NM_003328 TXK TYROSINE KINASE TXK AATCCTCTTCAGACATGGAGCC
v2HS_171689 NM_003328 TXK TYROSINE KINASE TXK ATTCCTTCACATATATCCTGGC
v2HS_171699 NM_003331 TYROSINE KINASE 2 TYK2 TTCTTAAAGTGGTGGATCTCCT
v2HS_171702 NM_003331 TYROSINE KINASE 2 TYK2 ATACTCCTTCAGGCACTCTGGG
v2HS_171717 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 

(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 TTTAAAGCTAATCTTCTTAGGT

v2HS_171718 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 TAAGGCTACCAGTTCTGCTGCA

v2HS_171719 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 TATAGCCACTGCATGATGGGCA

v2HS_171720 NM_153280 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 TTTGACTTCTCAATGGTGTCCA

v2HS_171724 NM_003335 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE

UBE1L TTCTTCAAACTCATGCCGGGCC

v2HS_171725 NM_003335 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE

UBE1L TTAGGTGGGAAGTGCCTCAGCA

v2HS_171727 NM_003335 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE

UBE1L AATGGCTGGGATAATCTGGCCC

v2HS_171728 NM_003336 UBIQUITIN-CONJUGATING ENZYME E2A 
(RAD6 HOMOLOG)

UBE2A TTCTACTATTGCAGAAACACGC

v2HS_171729 NM_003336 UBIQUITIN-CONJUGATING ENZYME E2A 
(RAD6 HOMOLOG)

UBE2A TAAAGTAAATGTAATGACAGGA

v2HS_171732 NM_003336 UBIQUITIN-CONJUGATING ENZYME E2A 
(RAD6 HOMOLOG)

UBE2A TTTGCCACAGATATGCTATGCT

v2HS_171735 NM_003337 UBIQUITIN-CONJUGATING ENZYME E2B 
(RAD6 HOMOLOG)

UBE2B ATACATCATATGTTGGACTCCA

v2HS_171736 NM_003337 UBIQUITIN-CONJUGATING ENZYME E2B 
(RAD6 HOMOLOG)

UBE2B TAAAGTTGGAGATTATAATCGC

v2HS_171738 NM_003337 UBIQUITIN-CONJUGATING ENZYME E2B 
(RAD6 HOMOLOG)

UBE2B TTATCCAGTAAACTAAGATGCA

v2HS_171740 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 TTTCTGAATCCTCTTCAGCGCC

v2HS_171741 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 TTACTGTTTATGTTTGGATGGT

v2HS_171742 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 ATAGATTTGTGCAATATCTGGT

v2HS_171743 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 AATTCACTTAATTATCAGCCGT

v2HS_171745 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 TTGAGTGTTCAAATTCAGGGCA

v2HS_171749 NM_003339 UBIQUITIN-CONJUGATING ENZYME E2D 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2D2 ATCATTCTTGAAAGTACAAGCT

v2HS_171753 NM_003341 UBIQUITIN-CONJUGATING ENZYME E2E 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2E1 TACAATGATAGATTCTTGTCCG

v2HS_171754 NM_003341 UBIQUITIN-CONJUGATING ENZYME E2E 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2E1 TATGTCCAAGCAAATAACACCT

v2HS_171755 NM_003341 UBIQUITIN-CONJUGATING ENZYME E2E 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2E1 TTTATGTAGCGTATCTCTTGGT

v2HS_171756 NM_003341 UBIQUITIN-CONJUGATING ENZYME E2E 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2E1 TAATGTAAGAATTGTGAAACCC
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v2HS_171757 NM_003341 UBIQUITIN-CONJUGATING ENZYME E2E 

1 (UBC4/5 HOMOLOG, YEAST)
UBE2E1 ATATCTGTTATAGAAATACCCT

v2HS_171759 NM_003342 UBIQUITIN-CONJUGATING ENZYME E2G 
1 (UBC7 HOMOLOG, YEAST)

UBE2G1 ATTTGAGAACATTCTGGCAGGT

v2HS_171761 NM_003342 UBIQUITIN-CONJUGATING ENZYME E2G 
1 (UBC7 HOMOLOG, YEAST)

UBE2G1 TTATCCAACCTTAATACCAGGC

v2HS_171762 NM_003342 UBIQUITIN-CONJUGATING ENZYME E2G 
1 (UBC7 HOMOLOG, YEAST)

UBE2G1 TTTCCTAAACCACTTCTCTGGC

v2HS_171763 NM_003342 UBIQUITIN-CONJUGATING ENZYME E2G 
1 (UBC7 HOMOLOG, YEAST)

UBE2G1 AACATGAAGGAGCCTAAGGCCT

v2HS_171764 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 TAATAAATTCCCAGTGCATCCA

v2HS_171767 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 TACAACATAGGTATAATACCGC

v2HS_171768 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 ATACAACATAGGTATAATACCG

v2HS_171770 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 
(UBC8 HOMOLOG, YEAST)

UBE2H TTTGAAAGGGTATTTATCAGGT

v2HS_171771 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 
(UBC8 HOMOLOG, YEAST)

UBE2H TAGGCCAATAACTGAGGCAGGA

v2HS_171774 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 
(UBC8 HOMOLOG, YEAST)

UBE2H ATCACTCTGGGTACAAGAACCT

v2HS_171775 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 
(UBC8 HOMOLOG, YEAST)

UBE2H TTCTGCTATTATCTTATTGGCT

v2HS_171776 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I TTGGCAGTAAATCGTGTAGGCC

v2HS_171779 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I TTTCCATACAGCCAGCTGAGGC

v2HS_171781 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I TATAAACACAAAGGAAGTGGCG

v2HS_171782 NM_003347 UBIQUITIN-CONJUGATING ENZYME E2L 
3

UBE2L3 TTTAAATGTGATCTTCGGTGGT

v2HS_171787 NM_003347 UBIQUITIN-CONJUGATING ENZYME E2L 
3

UBE2L3 TTAAGTCATCTTCTCCACAGGA

v2HS_171788 XM_372257 #N/A #N/A TTAAACGTTTCACAACAATCCA
v2HS_171789 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 

(UBC13 HOMOLOG, YEAST)
UBE2N TATTCTAAAGACCTGGTTAGCT

v2HS_171790 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 
(UBC13 HOMOLOG, YEAST)

UBE2N TTTCTTAACACACATGAAAGGT

v2HS_171791 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 
(UBC13 HOMOLOG, YEAST)

UBE2N ATTAGATATGGAGAGAGGTGGG

v2HS_171793 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 
(UBC13 HOMOLOG, YEAST)

UBE2N TTCAAATGGGCTACAATATCCA

v2HS_171800 U83117 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 1 (YEAST)

SUMO1 TATTCACCTTCCTTCTTATCCC

v2HS_171801 NM_003352 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 1 (YEAST)

SUMO1 ATTATCAGCAATTCTCTGACCC

v2HS_171806 NM_003353 UROCORTIN UCN ATTGAGCTCCAGTCTCTGTCCC
v2HS_171826 NM_003357 SECRETOGLOBIN, FAMILY 1A, MEMBER 1 

(UTEROGLOBIN)
SCGB1A1 AATTACACAGTGAGCTTTGGGC

v2HS_171827 NM_003357 SECRETOGLOBIN, FAMILY 1A, MEMBER 1 
(UTEROGLOBIN)

SCGB1A1 AATGCTAATTACACAGTGAGCT

v2HS_171854 NM_003363 UBIQUITIN SPECIFIC PEPTIDASE 4 
(PROTO-ONCOGENE)

USP4 TTTATTCCACGCCTCGGTAGGG

v2HS_171855 NM_003363 UBIQUITIN SPECIFIC PEPTIDASE 4 
(PROTO-ONCOGENE)

USP4 ATATGAGAGGATGGTGGCTCCT

v2HS_171858 NM_003363 UBIQUITIN SPECIFIC PEPTIDASE 4 
(PROTO-ONCOGENE)

USP4 TTATGTCAGCTGTTCCATAGGA

v2HS_171884 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 TTAAGATAGCAAGTATTGCCGA
v2HS_171885 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 TTTGATCTAGTTTGTCTCTGGT
v2HS_171886 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 TTAAACTTTCACATTCCAAGCA
v2HS_171887 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 ATTTATCTTCTCCTACAATCCT
v2HS_171888 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 TAACAGAAGCAGTGTAATGCCC
v2HS_171889 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 ATAGCTCATAATCTGCTTTGCT
v2HS_1719 NM_139355 MEGAKARYOCYTE-ASSOCIATED 

TYROSINE KINASE
MATK ATGAGGTTGCAGAAGAACACGG
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v2HS_171928 AF022375 VASCULAR ENDOTHELIAL GROWTH 

FACTOR
VEGF ATGTTGGACTCCTCAGTGGGCA

v2HS_171933 NM_003377 VASCULAR ENDOTHELIAL GROWTH 
FACTOR B

VEGFB ATCATGAGGATCTGCATCCGGA

v2HS_171936 NM_003377 VASCULAR ENDOTHELIAL GROWTH 
FACTOR B

VEGFB ATGCTTACTTGCACAGAGTGGT

v2HS_171946 NM_003380 VIMENTIN VIM TTCCATTTCACGCATCTGGCGT
v2HS_171948 NM_003380 VIMENTIN VIM TATTCCAAATCTATCTTGCGCT
v2HS_171949 NM_003380 VIMENTIN VIM TAAATCTTGTAGGAGTGTCGGT
v2HS_171969 NM_003384 VACCINIA RELATED KINASE 1 VRK1 TATCAGCAAGATATATACAGCC
v2HS_171972 NM_003384 VACCINIA RELATED KINASE 1 VRK1 TTATCCTCCCAAGGAAGATGGC
v2HS_171973 NM_003384 VACCINIA RELATED KINASE 1 VRK1 TTAATCATTAATTCCACCTCGC
v2HS_172005 NM_003390 WEE1 HOMOLOG (S. POMBE) WEE1 ATTCACTTGAGGAGTCTGTCGC
v2HS_172006 NM_003390 WEE1 HOMOLOG (S. POMBE) WEE1 ATACGTTCTCTTTCTACGACGA
v2HS_172007 NM_003390 WEE1 HOMOLOG (S. POMBE) WEE1 AATTGTAATTCTCTTAGCAGGT
v2HS_172009 NM_003390 WEE1 HOMOLOG (S. POMBE) WEE1 TATAGTAAGGCTGACAGAGCGG
v2HS_172014 NM_003391 WINGLESS-TYPE MMTV INTEGRATION 

SITE FAMILY MEMBER 2
WNT2 TTTAATATGGCAATAAATGCCT

v2HS_172015 NM_003391 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY MEMBER 2

WNT2 TATACTTCTGATATTCCATCCA

v2HS_172016 NM_003392 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 5A

WNT5A ATGAGCTATTAGAATATGACGG

v2HS_172018 NM_003392 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 5A

WNT5A TATAACGAACAAGTAATGCCCT

v2HS_172019 NM_003392 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 5A

WNT5A TTTGAATATCTCTTAACGTCCA

v2HS_172020 NM_003392 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 5A

WNT5A TAAATTAAGAGCCACAGTTGGC

v2HS_172021 NM_003392 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 5A

WNT5A TTATGCAATAAATTAAGAGCCA

v2HS_172033 NM_003394 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 10B

WNT10B TTCTAGATACAGATCTTATGGC

v2HS_172038 NM_003395 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 9A

WNT9A TTCAGCCTTGGCAGGTGTAGGC

v2HS_172039 NM_003395 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 9A

WNT9A TTCTCACACCATGTGCAATGCC

v2HS_172053 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 TTTGACAGAGACTTTCGCTGGT

v2HS_172102 NM_003409 ZINC FINGER PROTEIN 161 HOMOLOG 
(MOUSE)

ZFP161 TTTAGGTGTTCTTTCAGGTGGG

v2HS_172104 NM_003409 ZINC FINGER PROTEIN 161 HOMOLOG 
(MOUSE)

ZFP161 TACTTATTACTCTGTGCAGGGC

v2HS_17223 NM_003810 TUMOR NECROSIS FACTOR (LIGAND) 
SUPERFAMILY, MEMBER 10

TNFSF10 TTTAAGAAACAAGCAATGCCAC

v2HS_17226 NM_003810 TUMOR NECROSIS FACTOR (LIGAND) 
SUPERFAMILY, MEMBER 10

TNFSF10 AGTCACTTTGAGGTTATTGCTT

v2HS_172267 NM_003443 ZINC FINGER AND BTB DOMAIN 
CONTAINING 17

ZBTB17 TATTCTCTCTAGGGAACAGGCC

v2HS_17227 NM_003810 TUMOR NECROSIS FACTOR (LIGAND) 
SUPERFAMILY, MEMBER 10

TNFSF10 ATATAGGGTCAGGATAACTTGT

v2HS_172287 NM_003449 TRIPARTITE MOTIF-CONTAINING 26 TRIM26 TATTCCAAGTCTCTCAGCAGCT
v2HS_172289 BE894942 TRIPARTITE MOTIF-CONTAINING 26 TRIM26 ATATGCGCTGGTACTCCAGGCT
v2HS_172291 BC024039 TRIPARTITE MOTIF-CONTAINING 26 TRIM26 TTATTGATCAGTGATCACAGCT
v2HS_17237 NM_144685 HOMEODOMAIN INTERACTING PROTEIN 

KINASE 4
HIPK4 CTTGAGCATATACTTGCGGCGC

v2HS_172370 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 TTGTCTTATGAATTGTACTGCA

v2HS_172371 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 TATGTATAACAAATTAGGCCCT

v2HS_172372 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 TTAGATTAACGTGATCAAAGGG

v2HS_172373 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 ATAACCAAGGGCCTCCAGAGGC

v2HS_172375 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 ATAGGCATTCCTATAATTAGCC

v2HS_17238 NM_144685 HOMEODOMAIN INTERACTING PROTEIN 
KINASE 4

HIPK4 CGACTTGAGCATATACTTGCGG
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v2HS_172398 NM_003468 CHROMOSOME 2 OPEN READING FRAME 

31
C2ORF31 AATAGAATACACGTGAGCTGGG

v2HS_172409 NM_003470 UBIQUITIN SPECIFIC PEPTIDASE 7 
(HERPES VIRUS-ASSOCIATED)

USP7 ATTATGTCTAAGAGGATTACCT

v2HS_172411 NM_003470 UBIQUITIN SPECIFIC PEPTIDASE 7 
(HERPES VIRUS-ASSOCIATED)

USP7 TTATGTACTGGTGTCGGCCCGT

v2HS_172425 NM_003473 SIGNAL TRANSDUCING ADAPTOR 
MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 1

STAM TTTGTTAGCCACAGTACCAGGA

v2HS_172428 NM_003473 SIGNAL TRANSDUCING ADAPTOR 
MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 1

STAM TATATACTGGCGCCTGGCTGGG

v2HS_172448 NM_003478 CULLIN 5 CUL5 TTTATTGCTGCCCTGTTTACCC
v2HS_172449 NM_003478 CULLIN 5 CUL5 TTTCATATAATTCTGTACACCA
v2HS_172451 NM_003478 CULLIN 5 CUL5 ATTAACAACTGCTTTATACGCC
v2HS_172452 NM_003478 CULLIN 5 CUL5 ATTTCTACTAATTCAGTCTGCA
v2HS_172453 NM_003478 CULLIN 5 CUL5 TTTGGGTTCTAAATATTGTCCA
v2HS_172465 NM_003481 UBIQUITIN SPECIFIC PEPTIDASE 5 

(ISOPEPTIDASE T)
USP5 TAAACTATTGTTCGTGGCCCGC

v2HS_172470 AI500640 #N/A #N/A TATTCGGAACATGTAGATGCCT
v2HS_172538 NM_003496 TRANSFORMATION/TRANSCRIPTION 

DOMAIN-ASSOCIATED PROTEIN
TRRAP ATTGGCAACAATCTGAAGAGCA

v2HS_172539 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP TAATGACAGCAGACATGAAGGC

v2HS_17254 NM_144688 HYPOTHETICAL PROTEIN FLJ32658 FLJ32658 TCTCTTTGGCAAATGAGGTGTT
v2HS_172540 NM_003496 TRANSFORMATION/TRANSCRIPTION 

DOMAIN-ASSOCIATED PROTEIN
TRRAP TTTATCATTGAAGGAATTTGGG

v2HS_172541 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP AATGCTTATGATCTTGATGGCC

v2HS_172543 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP TAAGATTATGAAGCTTCATGGA

v2HS_172568 NM_003503 CDC7 CELL DIVISION CYCLE 7 (S. 
CEREVISIAE)

CDC7 AATAAACAGAGCTGAAAGTGCC

v2HS_172569 NM_003503 CDC7 CELL DIVISION CYCLE 7 (S. 
CEREVISIAE)

CDC7 ATAACTTTCGTAGAAATAGCCT

v2HS_172570 NM_003503 CDC7 CELL DIVISION CYCLE 7 (S. 
CEREVISIAE)

CDC7 TTTATCAAGCAGGTCATAAGCT

v2HS_172571 NM_003503 CDC7 CELL DIVISION CYCLE 7 (S. 
CEREVISIAE)

CDC7 TTTCTGTATGTCAGTGAAAGGT

v2HS_172572 NM_003503 CDC7 CELL DIVISION CYCLE 7 (S. 
CEREVISIAE)

CDC7 ATTGTTAAGAGCACCAGCACCA

v2HS_172573 NM_003503 CDC7 CELL DIVISION CYCLE 7 (S. 
CEREVISIAE)

CDC7 TATTCTATGACTACTAAATGGG

v2HS_172576 NM_003504 CDC45 CELL DIVISION CYCLE 45-LIKE 
(S. CEREVISIAE)

CDC45L TTAATGAGTAATTTGATCTGGG

v2HS_172578 NM_003504 CDC45 CELL DIVISION CYCLE 45-LIKE 
(S. CEREVISIAE)

CDC45L TTCTCCTTCAAGGAGATGTCCA

v2HS_172579 NM_003504 CDC45 CELL DIVISION CYCLE 45-LIKE 
(S. CEREVISIAE)

CDC45L TTACTCCTGGAGAGGCTGTCCA

v2HS_172585 NM_003505 FRIZZLED HOMOLOG 1 (DROSOPHILA) FZD1 ATTTAGGTCCTAAGTACCGGCA

v2HS_172594 NM_003507 FRIZZLED HOMOLOG 7 (DROSOPHILA) FZD7 TTCGTTCACTATGGTATCTGCT

v2HS_172603 NM_003508 FRIZZLED HOMOLOG 9 (DROSOPHILA) FZD9 TACATCATTAAATAAACTCCGG

v2HS_172629 NM_004004 GAP JUNCTION PROTEIN, BETA 2, 26KDA 
(CONNEXIN 26)

GJB2 TAAGACAGGCATAGAATTAGGC

v2HS_172633 NM_004004 GAP JUNCTION PROTEIN, BETA 2, 26KDA 
(CONNEXIN 26)

GJB2 AATCAACAGAATTTAGAGTCCA

v2HS_172644 NM_004027 INOSITOL POLYPHOSPHATE-4-
PHOSPHATASE, TYPE I, 107KDA

INPP4A TTAAATGCAACCTATGATGCCT

v2HS_172729 NM_004050 BCL2-LIKE 2 BCL2L2 TAAATCATAAATGCTTCTAGGT
v2HS_172750 NM_004053 BYSTIN-LIKE BYSL TTATCCAGCAGCAGTCGCAGGA
v2HS_172752 NM_004053 BYSTIN-LIKE BYSL AACTAAACAGGGATAAGGGCCT
v2HS_172801 NM_004062 CADHERIN 16, KSP-CADHERIN CDH16 TTCTCTGCCAGGTGGATAGGCT
v2HS_172802 NM_004062 CADHERIN 16, KSP-CADHERIN CDH16 TAGGACTTTGAGATTCTCTGCC
v2HS_172805 NM_004062 CADHERIN 16, KSP-CADHERIN CDH16 ATCATTGATATCTGTGACTGCG
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v2HS_172837 NM_004071 CDC-LIKE KINASE 1 CLK1 TTCTGTACTCATCAATGTAGCG
v2HS_172839 NM_004071 CDC-LIKE KINASE 1 CLK1 ATCAACAATTTCATATCTTGCA
v2HS_172841 NM_004071 CDC-LIKE KINASE 1 CLK1 TATTAAGGTGCGTTCATCACGT
v2HS_172842 NM_004071 CDC-LIKE KINASE 1 CLK1 ATTCCTTCAGAGGTTTACAGGC
v2HS_172849 NM_004073 POLO-LIKE KINASE 3 (DROSOPHILA) PLK3 ATCTCATTTAGGATCTTCTCGC
v2HS_172853 NM_004073 POLO-LIKE KINASE 3 (DROSOPHILA) PLK3 ATTTCTCAGAGCACAAAGGGCT
v2HS_172885 NM_004079 CATHEPSIN S CTSS TTATATGTGATATTTCTCTGCC
v2HS_172890 NM_004079 CATHEPSIN S CTSS ATACGTTTAGGTTAATTTAGGA
v2HS_172917 NM_004087 DISCS, LARGE HOMOLOG 1 

(DROSOPHILA)
DLG1 TAAACATACGTTATTCACTGCT

v2HS_172918 NM_004087 DISCS, LARGE HOMOLOG 1 
(DROSOPHILA)

DLG1 TTAGATCAGCAGGTCCTCCGGC

v2HS_172934 NM_004090 DUAL SPECIFICITY PHOSPHATASE 3 
(VACCINIA VIRUS PHOSPHATASE VH1-
RELATED)

DUSP3 ATGAGGTAGGCGATAACTAGCG

v2HS_172938 NM_004090 DUAL SPECIFICITY PHOSPHATASE 3 
(VACCINIA VIRUS PHOSPHATASE VH1-
RELATED)

DUSP3 TTTACTTGAAGAACTAAGAGCT

v2HS_172939 NM_004091 E2F TRANSCRIPTION FACTOR 2 E2F2 TATCCTGGTAAGTCACATAGGC
v2HS_172995 NM_004102 FATTY ACID BINDING PROTEIN 3, 

MUSCLE AND HEART (MAMMARY-
DERIVED GROWTH INHIBITOR)

FABP3 TTTCCATCAATTAGCTCCCGCA

v2HS_172996 NM_004102 FATTY ACID BINDING PROTEIN 3, 
MUSCLE AND HEART (MAMMARY-
DERIVED GROWTH INHIBITOR)

FABP3 ATGCCTCTTTCTCGTAAGTGCG

v2HS_172999 NM_004103 PTK2B PROTEIN TYROSINE KINASE 2 
BETA

PTK2B TTGGGCTTTAAGTTCTCCTGCA

v2HS_173002 NM_004103 PTK2B PROTEIN TYROSINE KINASE 2 
BETA

PTK2B TTCCATGATGATCCAGGTGGGC

v2HS_173006 U29344 FATTY ACID SYNTHASE FASN TAAACTTCAGCCTGGGCCAGGA
v2HS_173007 U29344 FATTY ACID SYNTHASE FASN AATACAGGTGACCGTGGCCGGC
v2HS_173009 U29344 FATTY ACID SYNTHASE FASN TTTGCCAATTTCCAGGAAGCGA
v2HS_173049 NM_004112 FIBROBLAST GROWTH FACTOR 11 FGF11 TAAGGACCTCAGCTTTAAAGGG
v2HS_173052 NM_004112 FIBROBLAST GROWTH FACTOR 11 FGF11 TAATTGAGAAAGCTGGAGTGGA
v2HS_173053 NM_004114 FIBROBLAST GROWTH FACTOR 13 FGF13 TATAGCTTGGTAACTATACCCT
v2HS_173056 NM_004114 FIBROBLAST GROWTH FACTOR 13 FGF13 TTAGTATGGATGATAAGAAGGT
v2HS_173059 NM_004115 FIBROBLAST GROWTH FACTOR 14 FGF14 TATAACCTGGTCACTATACCCT
v2HS_173064 NM_004115 FIBROBLAST GROWTH FACTOR 14 FGF14 AATAAGCATTAGCTTACTTCCT
v2HS_173067 BC042605 FK506 BINDING PROTEIN 5 FKBP5 ATTCCAATTGGAATGTCGTGGT
v2HS_173070 NM_004117 FK506 BINDING PROTEIN 5 FKBP5 ATATATAAGCTCAGCATTAGGT
v2HS_173078 NM_004119 FMS-RELATED TYROSINE KINASE 3 FLT3 TTTAGATCTATTGTGAACAGCC
v2HS_173079 NM_004119 FMS-RELATED TYROSINE KINASE 3 FLT3 ATATATTCTCCTGGCTGGTGCT
v2HS_173081 NM_004119 FMS-RELATED TYROSINE KINASE 3 FLT3 TTATCTGAGGAGCCGGTCACCT
v2HS_17311 NM_144685 HOMEODOMAIN INTERACTING PROTEIN 

KINASE 4
HIPK4 CTATATTGAAATAGACAGAGGC

v2HS_173127 NM_004127 G PROTEIN PATHWAY SUPPRESSOR 1 GPS1 TTCTCTGCACGAAGGAGAGGGC
v2HS_17319 NM_033143 FIBROBLAST GROWTH FACTOR 5 FGF5 TTAGGATTCCACATAATGTCAT
v2HS_17321 NM_004464 FIBROBLAST GROWTH FACTOR 5 FGF5 TAAGCACTTGAATTTCATAGTG
v2HS_17323 NM_033143 FIBROBLAST GROWTH FACTOR 5 FGF5 ATTAATATGCACCTGTACTCTC
v2HS_173234 NM_004153 ORIGIN RECOGNITION COMPLEX, 

SUBUNIT 1-LIKE (YEAST)
ORC1L TAATCATACCAGAATATTTCCT

v2HS_173238 NM_004153 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 1-LIKE (YEAST)

ORC1L TTATGTCTTGTTTGTGAGTCCA

v2HS_17324 NM_033143 FIBROBLAST GROWTH FACTOR 5 FGF5 ATGCTTAATCAGATAATTGGCT
v2HS_173246 NM_004155 SERPIN PEPTIDASE INHIBITOR, CLADE B 

(OVALBUMIN), MEMBER 9
SERPINB9 AAGTAGCATAAGCGAGTGTGGA

v2HS_173247 NM_004155 SERPIN PEPTIDASE INHIBITOR, CLADE B 
(OVALBUMIN), MEMBER 9

SERPINB9 TTCTAGAAGAACTTTGCTTGCC

v2HS_17325 NM_004465 FIBROBLAST GROWTH FACTOR 10 FGF10 TAATAGTTGCTGTTAATGGCTT
v2HS_173250 NM_004155 SERPIN PEPTIDASE INHIBITOR, CLADE B 

(OVALBUMIN), MEMBER 9
SERPINB9 TTTATAAGGCTAAGCACCAGGA

v2HS_173252 NM_004156 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), CATALYTIC SUBUNIT, ALPHA 
ISOFORM

PPP2CB TTTCCAAACGTTGGCATTCCCA
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v2HS_173254 NM_004156 PROTEIN PHOSPHATASE 2 (FORMERLY 

2A), CATALYTIC SUBUNIT, ALPHA 
ISOFORM

PPP2CB ATAACAGATCACACATTGGGCC

v2HS_173256 NM_004156 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), CATALYTIC SUBUNIT, ALPHA 
ISOFORM

PPP2CB TTTAAAGTGTCATCTAATTCCA

v2HS_17326 NM_004465 FIBROBLAST GROWTH FACTOR 10 FGF10 CAATCTTGAGAAAGTACTTGGT
v2HS_17327 NM_004465 FIBROBLAST GROWTH FACTOR 10 FGF10 ATTTCTACTGATGTTATCTCCA
v2HS_173273 NM_004159 PROTEASOME (PROSOME, MACROPAIN) 

SUBUNIT, BETA TYPE, 8 (LARGE 
MULTIFUNCTIONAL PEPTIDASE 7)

PSMB8 TTCTCCTTGGACTTAACGTGGC

v2HS_173348 NM_017703 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 12

FBXL12 ATAGTGAGGCAGGAGGAGAGGA

v2HS_173349 NM_017703 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 12

FBXL12 AACTGGGATGGGTCCCAAGGGC

v2HS_173350 NM_017703 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 12

FBXL12 AATGGTCTGGAGGTCCCTAGGC

v2HS_173351 NM_017703 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 12

FBXL12 TTCATTGAGAGCCTCTGGAGGC

v2HS_173443 NM_017719 SNF RELATED KINASE SNRK ATAAGATATAGTTTGGTCTGGG
v2HS_173445 NM_017719 SNF RELATED KINASE SNRK ATACCTGTTGGTTTCCAGGGCT
v2HS_173447 NM_017719 SNF RELATED KINASE SNRK TTTCAGAATCATCATCACTGGT
v2HS_173448 NM_017719 SNF RELATED KINASE SNRK TTATCCGTTCCAATTCAGTGGT
v2HS_173684 NM_017763 RING FINGER PROTEIN 43 RNF43 TTAGGGCTGCAGTACACTAGGG
v2HS_173688 NM_017763 RING FINGER PROTEIN 43 RNF43 ATAAATACCCATGTGGGTACCT
v2HS_173755 NM_017778 WOLF-HIRSCHHORN SYNDROME 

CANDIDATE 1-LIKE 1
WHSC1L1 TTAGTTTAATTTCAGGTGAGCC

v2HS_173758 NM_017778 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1-LIKE 1

WHSC1L1 TTAGTATGAACCTCAAGCTGGG

v2HS_173824 NM_017792 #N/A #N/A TAATGTTAAGACCATTATGCCA
v2HS_173825 AK000380 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 4
MAP4K4 TTAACGGAGAAACTTCACTGGG

v2HS_173912 NM_017811 UBIQUITIN-CONJUGATING ENZYME E2R 
2

UBE2R2 TAACTGAAGCATCGACATTGGC

v2HS_173914 NM_017811 UBIQUITIN-CONJUGATING ENZYME E2R 
2

UBE2R2 TTGATGCAGTATTCCGCCAGGG

v2HS_173916 NM_017811 UBIQUITIN-CONJUGATING ENZYME E2R 
2

UBE2R2 TTTATTTCAGGCTTTCGATCCC

v2HS_174028 NM_017831 RING FINGER PROTEIN 125 RNF125 TAATACAATGATCCAGCAAGCT
v2HS_174029 NM_017831 RING FINGER PROTEIN 125 RNF125 TTAAACTGCCACTGAAGCTGCT
v2HS_174030 NM_017831 RING FINGER PROTEIN 125 RNF125 TTAAATGGTGCAATTCAGTGGT
v2HS_17411 NM_004460 FIBROBLAST ACTIVATION PROTEIN, 

ALPHA
FAP ATAAGATATCCAATTAACAGCA

v2HS_17412 NM_004460 FIBROBLAST ACTIVATION PROTEIN, 
ALPHA

FAP AATTAACAGCAAATACAGACCT

v2HS_17414 NM_004460 FIBROBLAST ACTIVATION PROTEIN, 
ALPHA

FAP AATATCCTTCAGTGTGAGTGCT

v2HS_17416 NM_004460 FIBROBLAST ACTIVATION PROTEIN, 
ALPHA

FAP ATAGTGAATATGTTTGTAGCCA

v2HS_174175 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 TTTCTCAGCCTGCCGGCCTGGT
v2HS_174176 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 TTGAGGGTGGAAATGATGAGGT
v2HS_174177 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 TTGGAGTAGAAGATGAACTCGT
v2HS_174178 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 ATGGACACACCGGTGATCTGCT
v2HS_174180 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 AATGCATAGGCCACTGAGTGCA
v2HS_17422 NM_003804 RECEPTOR (TNFRSF)-INTERACTING 

SERINE-THREONINE KINASE 1
RIPK1 TTATAGATTCATCTGTTGGTGG

v2HS_174249 NM_017873 LIKELY ORTHOLOG OF MOUSE ANKYRIN 
REPEAT AND SOCS BOX-CONTAINING 
PROTEIN 6

ASB6 ATCAGATGTCATCTTCCACGGA

v2HS_174250 NM_017873 LIKELY ORTHOLOG OF MOUSE ANKYRIN 
REPEAT AND SOCS BOX-CONTAINING 
PROTEIN 6

ASB6 TATAAACATCAATCCAAGCCCT

v2HS_174269 NM_017876 RING FINGER PROTEIN 126 RNF126 TTTCTCTTTATCTGCCGGTGGG
v2HS_174320 NM_017886 #N/A #N/A TTCTCTCACAACATCTTCTGGG
v2HS_174469 NM_017912 HECT DOMAIN AND RLD 6 HERC6 TTCATGCATAAGCATGTATGCT
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v2HS_174471 NM_017912 HECT DOMAIN AND RLD 6 HERC6 TTCAGGATACATGAACATTCCA
v2HS_174473 NM_017912 HECT DOMAIN AND RLD 6 HERC6 TTTAAATCTTCCAATGATGGCT
v2HS_174474 NM_017912 HECT DOMAIN AND RLD 6 HERC6 TTCTGTATGCCTCTTGCATGCA
v2HS_17454 NM_003800 RNA GUANYLYLTRANSFERASE AND 5'-

PHOSPHATASE
RNGTT ATTACAATACGCACTGACACAC

v2HS_174618 NM_017938 FAMILY WITH SEQUENCE SIMILARITY 70, 
MEMBER A

FAM70A TAATCTCAATAGCCAGCAGGCA

v2HS_174631 NM_017943 F-BOX PROTEIN 34 FBXO34 TACAATCAACAGCATCTGTGGG
v2HS_174634 BX248268 F-BOX PROTEIN 34 FBXO34 ATTATATACACTGTAAACACCA
v2HS_174637 NM_017944 UBIQUITIN SPECIFIC PEPTIDASE 47 USP47 ATTGGTTTCAAGACAGATTCCT
v2HS_174639 NM_017944 UBIQUITIN SPECIFIC PEPTIDASE 47 USP47 TTTATCTTGCATGTATTGCGCT
v2HS_174640 NM_017944 UBIQUITIN SPECIFIC PEPTIDASE 47 USP47 TAAATCCATCATCTTATAAGCC
v2HS_174641 NM_017944 UBIQUITIN SPECIFIC PEPTIDASE 47 USP47 AATATCATCCAAAGGAATCCCA
v2HS_174642 NM_017944 UBIQUITIN SPECIFIC PEPTIDASE 47 USP47 TTAGGATTCCAGTCTAAATCCT
v2HS_174694 BI830727 RING FINGER PROTEIN 133 RNF133 TTTCTTCCACTGAAACAGTCCC
v2HS_174709 NM_017957 EPSIN 3 EPN3 ATGGTGTAGAGGTTCTCGCGGC
v2HS_174712 NM_017957 EPSIN 3 EPN3 TTTCTAGCTCCCGGGCCGTGGT
v2HS_17473 NM_004459 FETAL ALZHEIMER ANTIGEN FALZ ATTTAGATTCATCATAAGGCGT
v2HS_17474 NM_182641 FETAL ALZHEIMER ANTIGEN FALZ TACCAATATCATCTGCACTGGC
v2HS_17475 NM_182641 FETAL ALZHEIMER ANTIGEN FALZ ATATCCAATAGGTTCATGTCGA
v2HS_17477 NM_182641 FETAL ALZHEIMER ANTIGEN FALZ TATTCAAAGCAAATGAATTGGT
v2HS_174853 NM_017988 SCY1-LIKE 2 (S. CEREVISIAE) SCYL2 TTAATTCTTGGTATCAAAGCGT
v2HS_174855 NM_017988 SCY1-LIKE 2 (S. CEREVISIAE) SCYL2 AATTCCCATGAGGACCGCAGGT
v2HS_174856 NM_017988 SCY1-LIKE 2 (S. CEREVISIAE) SCYL2 ATTAACGGGCATGTTGAATCCT
v2HS_174857 NM_017988 SCY1-LIKE 2 (S. CEREVISIAE) SCYL2 ATATCTGTGGGTCTTTGTTGGG
v2HS_174858 NM_017988 SCY1-LIKE 2 (S. CEREVISIAE) SCYL2 AATCATTGCTAGCTGAACTGCT
v2HS_174890 NM_017996 DE-ETIOLATED HOMOLOG 1 

(ARABIDOPSIS)
DET1 TTGTACAAGTACAGCCCTTGGT

v2HS_174893 NM_017996 DE-ETIOLATED HOMOLOG 1 
(ARABIDOPSIS)

DET1 TAATAGTGTCTTTGAACCGGCG

v2HS_174894 NM_017996 DE-ETIOLATED HOMOLOG 1 
(ARABIDOPSIS)

DET1 TTATAATAGTGTCTTTGAACCG

v2HS_174979 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 TTAATAGTCAGCACAACATCGA
v2HS_174981 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 TTCAGCTGGAACTGGATGCGGC
v2HS_174984 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 AATTCTTTACATGGTGAGTGGG
v2HS_175003 NM_018320 RING FINGER PROTEIN 121 RNF121 TTGCAGTAGGGACACGTTTGCT
v2HS_175004 NM_018320 RING FINGER PROTEIN 121 RNF121 TTCTATACTAAGTGCACCAGGC
v2HS_175007 NM_018320 RING FINGER PROTEIN 121 RNF121 TTCAAGTCGCCTAGGACTAGGG
v2HS_175008 NM_018320 RING FINGER PROTEIN 121 RNF121 TATTCCCTAGAAACCCAATGCC
v2HS_175024 NM_018323 PHOSPHATIDYLINOSITOL 4-KINASE TYPE 

2 BETA
PI4K2B TTTCCTAAGCCAATATTCAGCC

v2HS_175025 NM_018323 PHOSPHATIDYLINOSITOL 4-KINASE TYPE 
2 BETA

PI4K2B ATTCTCAGGCAAAGGGTCAGCT

v2HS_175087 NM_018339 RIBOFLAVIN KINASE RFK ATTATCTACCACTTGCTCAGGA
v2HS_175088 NM_018339 RIBOFLAVIN KINASE RFK AATACCAGTGGATATATCAGCT
v2HS_175106 NM_018343 RIO KINASE 2 (YEAST) RIOK2 ATAGAAGCAATCAAACTGCCGG
v2HS_175109 NM_018343 RIO KINASE 2 (YEAST) RIOK2 TTTGACAATTAGTTCCATAGCT
v2HS_175201 NM_018360 CHROMOSOME X OPEN READING FRAME 

15
CXORF15 ATTTCAAACTTCTGCCGCGGGC

v2HS_175368 NM_018391 #N/A #N/A TAAGTTTAGAATCTTCTTTGGT
v2HS_175370 NM_032236 HYPOTHETICAL PROTEIN FLJ11328 USP48 TTTCTATGTCGCATACTTCGGC
v2HS_175422 NM_018401 SERINE/THREONINE KINASE 32B STK32B ATACTTCTGGAGCCATGTAGGG
v2HS_175427 NM_018401 SERINE/THREONINE KINASE 32B STK32B TTATTCCAAACAAGAAATGCCA
v2HS_175585 NM_018434 RING FINGER PROTEIN 130 RNF130 ATTAGGAGGGACAAAGAACCGG
v2HS_175586 NM_018434 RING FINGER PROTEIN 130 RNF130 TATTAGGAGGGACAAAGAACCG
v2HS_175587 NM_018434 RING FINGER PROTEIN 130 RNF130 TTTACTGATGGCTTTCTTGGCT
v2HS_175657 NM_018448 CULLIN-ASSOCIATED AND 

NEDDYLATION-DISSOCIATED 1
CAND1 ATTCATCATCATCTACATTGCA

v2HS_175658 NM_018448 CULLIN-ASSOCIATED AND 
NEDDYLATION-DISSOCIATED 1

CAND1 TATAGACATGACAAAGCATCGA

v2HS_175666 NM_018449 UBIQUITIN ASSOCIATED PROTEIN 2 UBAP2 ATTCACGAAGGGCTGCTGGGCT
v2HS_175728 NM_018461 PROTEIN PHOSPHATASE 2, REGULATORY 

SUBUNIT B, DELTA ISOFORM
PPP2R2D TTATTTCTGAGAAGAAGGACCT
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v2HS_175878 NM_018489 ASH1 (ABSENT, SMALL, OR HOMEOTIC)-

LIKE (DROSOPHILA)
ASH1L TTTAGTTACCAATCCAACTGCT

v2HS_175898 NM_018492 PDZ BINDING KINASE PBK TTAATAGGTGGCCTAGTTCCCA
v2HS_175900 NM_018492 PDZ BINDING KINASE PBK TATGTTAACAAGAAACTATGGT
v2HS_175901 NM_018492 PDZ BINDING KINASE PBK TTAATGTTACAGTTTACAGCGT
v2HS_175971 NM_018518 MCM10 MINICHROMOSOME 

MAINTENANCE DEFICIENT 10 (S. 
CEREVISIAE)

MCM10 TTTCTTCCAGCTTCTCTCTGGC

v2HS_176052 NM_018548 #N/A #N/A TTTAATAGTGAGTCAGCAAGGC
v2HS_176053 AF447582 CASEIN KINASE 1, ALPHA 1 CSNK1A1 TTTATTTAATAGTGAGTCAGCA
v2HS_176090 NM_018561 UBIQUITIN SPECIFIC PEPTIDASE 49 USP49 TTTAAGACCTGTTTGGTGAGCT
v2HS_176124 NM_018571 AMYOTROPHIC LATERAL SCLEROSIS 2 

(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 2

ALS2CR2 TTTCTGTAAAGCTTTCAGGCGT

v2HS_176126 NM_018571 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 2

ALS2CR2 TTACTGTGTGAGTTCCACTGGA

v2HS_176127 NM_018571 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 2

ALS2CR2 ATAAACTGCTTGCTGATGGCCT

v2HS_176128 NM_018571 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 2

ALS2CR2 AATAAACTGCTTGCTGATGGCC

v2HS_176129 NM_018571 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 2

ALS2CR2 TATTGATGGCTTGTTATAAGCA

v2HS_176178 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 TTCAGAAGTACAACAGCAAGGT
v2HS_176179 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 TATTCCAAATAAATAGTCTCGA
v2HS_176181 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 TTTAATAGGTTCACCATATCGA
v2HS_176182 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 TTTAAATAACTGAGAGTGTGCT
v2HS_176247 NM_019009 TOLL INTERACTING PROTEIN TOLLIP TTTCTGACTGTCATAACCAGGT
v2HS_176248 NM_019009 TOLL INTERACTING PROTEIN TOLLIP TTCTTCAAAGGATCAAAGGCCT
v2HS_176258 NM_019011 TRIAD3 PROTEIN TRIAD3 TACTTATACAGGATGGTCTGGG
v2HS_176260 NM_207111 TRIAD3 PROTEIN TRIAD3 TTAATAGAAACTCGACAGAGGT
v2HS_176261 NM_207111 TRIAD3 PROTEIN TRIAD3 ATATCCATTAATAGAAACTCGA
v2HS_176376 NM_019038 TUDOR DOMAIN CONTAINING 4 TDRD4 TTTATCTTGGATCTTAACAGCA
v2HS_176377 NM_019038 TUDOR DOMAIN CONTAINING 4 TDRD4 ATATTTAGAAACATCAACACGC
v2HS_176380 NM_019038 TUDOR DOMAIN CONTAINING 4 TDRD4 TTTAATGGCAACAATCTTCGCT
v2HS_176381 NM_019038 TUDOR DOMAIN CONTAINING 4 TDRD4 TAATGTCACTATCTGTTCTGGT
v2HS_176493 NM_019061 MYOTUBULARIN RELATED PROTEIN 12 MTMR12 TAACAATTTCATAGGGTGGCCT

v2HS_176498 NM_019062 RING FINGER PROTEIN 186 RNF186 ATAATGAGCAAGGCCAGCAGGA
v2HS_176500 NM_019062 RING FINGER PROTEIN 186 RNF186 TTTAGCTATGCTATCCCAAGGG
v2HS_176501 NM_019062 RING FINGER PROTEIN 186 RNF186 ATAAGAGGAACAGGAGCTTCCC
v2HS_176622 AF311215 NUDIX (NUCLEOSIDE DIPHOSPHATE 

LINKED MOIETY X)-TYPE MOTIF 4 
PSEUDOGENE 1

NUDT4P1 TTTAATTCCCACCACAGATGGA

v2HS_176623 NM_019094 NUDIX (NUCLEOSIDE DIPHOSPHATE 
LINKED MOIETY X)-TYPE MOTIF 4

NUDT4 TTGGATCATACAGAAATAGCCC

v2HS_176627 AK074343 NUDIX (NUCLEOSIDE DIPHOSPHATE 
LINKED MOIETY X)-TYPE MOTIF 4 
PSEUDOGENE 2

NUDT4P2 ATAAATTCATGCATCATTACCT

v2HS_17669 NM_004448 V-ERB-B2 ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 2, 
NEURO/GLIOBLASTOMA DERIVED 
ONCOGENE HOMOLOG (AVIAN)

ERBB2 TTTCAGGATCCGCATCTGCGCC

v2HS_17671 NM_004448 V-ERB-B2 ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 2, 
NEURO/GLIOBLASTOMA DERIVED 
ONCOGENE HOMOLOG (AVIAN)

ERBB2 ATTGTCTAGCACGGCCAGGGCA

v2HS_176712 NM_019113 FIBROBLAST GROWTH FACTOR 21 FGF21 TTCAGCTGCAGGAGACTTTCGG
v2HS_176717 NM_019113 FIBROBLAST GROWTH FACTOR 21 FGF21 TAGTGGCAGGAAGCGAGCTGGT
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v2HS_17672 NM_001005862 V-ERB-B2 ERYTHROBLASTIC LEUKEMIA 

VIRAL ONCOGENE HOMOLOG 2, 
NEURO/GLIOBLASTOMA DERIVED 
ONCOGENE HOMOLOG (AVIAN)

ERBB2 ATCTGCATACACCAGTTCAGCA

v2HS_176744 NM_024900 PHD FINGER PROTEIN 17 PHF17 TTACGGACACTCACCCGGTGGG
v2HS_176745 NM_024900 PHD FINGER PROTEIN 17 PHF17 ATGTACAATGAGTTTACCAGCC
v2HS_176747 NM_024900 PHD FINGER PROTEIN 17 PHF17 TAAGACTTTCACTTCTACGCCA
v2HS_17694 NM_004443 EPH RECEPTOR B3 EPHB3 TTTCTGGATGAGATGTCCACGC
v2HS_17701 NM_004444 EPH RECEPTOR B4 EPHB4 GAAACAGACATGATGATGGGCC
v2HS_17706 NM_004444 EPH RECEPTOR B4 EPHB4 TTTGTGTTCAGCAGGGTCTCTT
v2HS_17714 NM_004445 EPH RECEPTOR B6 EPHB6 ATCACCAAGGAGAGTCTTTCCG
v2HS_17715 NM_004445 EPH RECEPTOR B6 EPHB6 ACATCACTGAAGGTACAGAGGC
v2HS_177152 NM_000082 EXCISION REPAIR CROSS-

COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 8

ERCC8 AATTCTTACTCTTCAGGGAGGA

v2HS_177154 NM_000082 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 8

ERCC8 TATTTCACTGGTAATCTCCCGT

v2HS_17717 NM_004445 EPH RECEPTOR B6 EPHB6 ATTCACCAGCACGCTGTGGGCA
v2HS_1772 NM_014381 HYPOTHETICAL PROTEIN S240II117 MLH3 TTCTCGTAGGAATCTGCCTCGC
v2HS_177214 NM_032711 V-MAF MUSCULOAPONEUROTIC 

FIBROSARCOMA ONCOGENE HOMOLOG 
G (AVIAN)

MAFG ATTATGTACTCTACTCTCCCGA

v2HS_177228 NM_003939 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TAATAGTATTCTGTGTGCTCCC

v2HS_177230 NM_003939 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TTCGGAAACAAGTTATGAGGGC

v2HS_177231 NM_003939 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TTGATTTCTCTCTTCAGCTCCA

v2HS_177233 NM_003939 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TTGAGAAAGCTGTTAGTTTCCT

v2HS_1773 NM_014381 HYPOTHETICAL PROTEIN S240II117 MLH3 ATACACTGTTACAGTAGTCCCA
v2HS_17735 NM_004440 EPH RECEPTOR A7 EPHA7 TTAATACAGGAGGCATCTAGCT
v2HS_17736 NM_004440 EPH RECEPTOR A7 EPHA7 TTGGAAATCCAGTTAGTCCGCA
v2HS_17737 NM_004440 EPH RECEPTOR A7 EPHA7 ATTTGACATGTCCCAATAAGGT
v2HS_17738 NM_004440 EPH RECEPTOR A7 EPHA7 TTATCCTCTAATCCAGTCTGCT
v2HS_17739 NM_004440 EPH RECEPTOR A7 EPHA7 TTAGGAGTTCAAGTCTATAGGT
v2HS_1774 NM_014381 HYPOTHETICAL PROTEIN S240II117 MLH3 TAACAGTAGTACTTTCTTTCCA
v2HS_17742 NM_004441 EPH RECEPTOR B1 EPHB1 ATACAAGTTGAAGGTCTCCTTG
v2HS_177429 NM_032765 TRIPARTITE MOTIF-CONTAINING 52 TRIM52 ATTAGTTATACCACTGTCACCG
v2HS_17743 NM_004441 EPH RECEPTOR B1 EPHB1 AACCATTCCGAGTAAGAGGCCC
v2HS_177432 NM_032765 TRIPARTITE MOTIF-CONTAINING 52 TRIM52 ATTATCTGGACCATGTTGGCCA
v2HS_17744 NM_004441 EPH RECEPTOR B1 EPHB1 GAATGAATGCTGTTCAGGATCT
v2HS_177475 NM_032775 KELCH-LIKE 22 (DROSOPHILA) KLHL22 TTTCATTGACCAACAACATGGG
v2HS_177496 NM_032781 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 5 (STRIATUM-
ENRICHED)

PTPN5 TTGGGAGAAGTGCGGGTGAGGC

v2HS_177542 NM_032789 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 10

PARP10 TTGGAGCAGCAGGCGTGCAGGG

v2HS_177547 NM_032789 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 10

PARP10 TTTATTCAAACAACAGAGCCGA

v2HS_177559 NM_032792 ZINC FINGER PROTEIN 499 ZNF499 TTTATTAGAGCGAGAGTCCCGA
v2HS_17760 NM_004442 EPH RECEPTOR B2 EPHB2 ATATTCCTTGTATTTCCCGCCC
v2HS_17762 NM_004442 EPH RECEPTOR B2 EPHB2 ATAGTAATAGAGGTTGAAGGTC
v2HS_177626 NM_032807 F-BOX PROTEIN, HELICASE, 18 FBXO18 ATGAGGTTCAGCACACACAGGT
v2HS_177627 NM_178150 F-BOX PROTEIN, HELICASE, 18 FBXO18 TTCTTACACCAAATAGGCACGT
v2HS_17763 NM_004442 EPH RECEPTOR B2 EPHB2 ATTTGGCCGAACTTGGGCCGGT
v2HS_177631 NM_178150 F-BOX PROTEIN, HELICASE, 18 FBXO18 TTTAAGACGTTGCTTGTCAGCT
v2HS_17765 NM_004443 EPH RECEPTOR B3 EPHB3 TTATGACAGCACCAAGGGCGGG
v2HS_17766 NM_004443 EPH RECEPTOR B3 EPHB3 GTTTGTGGTGATATTCACGGCC
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v2HS_177770 NM_032833 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 15B
PPP1R15B TATGCGTTGAATGTTTAGAGGC

v2HS_177775 NM_032833 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 15B

PPP1R15B TAAGAGGTAGTGTATGCTAGCT

v2HS_177826 NM_032844 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE-LIKE

MASTL TTTGATCTACAGACATAGGGCA

v2HS_177827 NM_032844 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE-LIKE

MASTL ATTTACATCCAGTTCTACTGCT

v2HS_177829 NM_032844 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE-LIKE

MASTL TTTGTGCTACAGACTAAATCCA

v2HS_177861 BG115551 ZINC FINGER, FYVE DOMAIN 
CONTAINING 19

ZFYVE19 TTGGGTGTTCCCAGTCCGAGGC

v2HS_177987 NM_032873 CBL-INTERACTING PROTEIN STS-1 STS-1 AATAGACATGATCGATAATGGT
v2HS_177990 NM_032873 CBL-INTERACTING PROTEIN STS-1 STS-1 TTTGCTGATTGGAATGTGAGGT
v2HS_178129 NM_032902 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 16A
PPP1R16A TTCAGGTCAGCCAGGGTGTGGT

v2HS_178139 NM_002834 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 11 (NOONAN 
SYNDROME 1)

PTPN11 TTAGGTCATAAATAAACAGGCA

v2HS_178154 NM_201265 UBIQUITIN-LIKE 7 (BONE MARROW 
STROMAL CELL-DERIVED)

UBL7 ATAGACTTTGGAGTAAGTGGCT

v2HS_178220 BC005991 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 TTTAGTTGGATCTTTCACCCGC
v2HS_178221 BC005991 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 AAGAACTTTAGGAGAAAGTGGT
v2HS_178311 NM_033406 F-BOX PROTEIN 3 FBXO3 TTTCTTGAGATCATCCCAGGCC
v2HS_178443 NM_033495 KELCH-LIKE 13 (DROSOPHILA) KLHL13 TAACGTATTTATCCACTTCGGT
v2HS_178447 NM_033495 KELCH-LIKE 13 (DROSOPHILA) KLHL13 TTAAAGATGCAACTTGCATCCA
v2HS_178486 NM_033516 TUMOR PROTEIN D52-LIKE 3 TPD52L3 TTAAGTGAAGTGCTGCTATGGC
v2HS_178527 H73577 TRIPARTITE MOTIF-CONTAINING 41 TRIM41 TATGATGGGTTGATTCACGGGC
v2HS_178535 NM_033550 TP53 REGULATING KINASE TP53RK AATAATGTTCTCATTATGTGGT
v2HS_178536 NM_033550 TP53 REGULATING KINASE TP53RK ATCAACTCAGTTTGTTTAGCGG
v2HS_178537 NM_033550 TP53 REGULATING KINASE TP53RK TTTGCTCTACCTACTTACTGCC
v2HS_178599 NM_173575 SERINE/THREONINE KINASE 32C STK32C TTGTTCATGTACTTCATGGCGT
v2HS_178600 NM_173575 SERINE/THREONINE KINASE 32C STK32C ATCCAGGAGAATGTTGTCAGGC
v2HS_17861 NM_004438 EPH RECEPTOR A4 EPHA4 AATTTCTTTGGCAAACTCTCGC
v2HS_17864 NM_004438 EPH RECEPTOR A4 EPHA4 ATTATAGGAAATGTCCTGGCGG
v2HS_17865 NM_004438 EPH RECEPTOR A4 EPHA4 TACTGTATTTACTCCGTCTCCG
v2HS_17913 NM_144653 BTB (POZ) DOMAIN CONTAINING 14A BTBD14A TATTAGTAACGCATGCAAGCAG
v2HS_179580 X16323 HEPATOCYTE GROWTH FACTOR 

(HEPAPOIETIN A; SCATTER FACTOR)
HGF TTAGTGATAGATACTGTTCCCT

v2HS_179581 X16323 HEPATOCYTE GROWTH FACTOR 
(HEPAPOIETIN A; SCATTER FACTOR)

HGF TTATCATCAAAGCCCTTGTCGG

v2HS_179584 X16323 HEPATOCYTE GROWTH FACTOR 
(HEPAPOIETIN A; SCATTER FACTOR)

HGF ATTCTCATTCAGCTTACTTGCA

v2HS_17959 NM_004431 EPH RECEPTOR A2 EPHA2 CTCAGTGATGATCATCATGGGC
v2HS_17961 NM_004431 EPH RECEPTOR A2 EPHA2 CTCAATGAAGATACGCTCAGCC
v2HS_179675 XM_029183 #N/A #N/A ATTAGAAACCATTTGAGAGCCC
v2HS_179676 XM_029183 #N/A #N/A TAATAGAATCAACTCCAGTGGC
v2HS_179677 XM_029183 #N/A #N/A TATAGTGAGCAATGTGTCCCGT
v2HS_179710 XM_035920 #N/A #N/A TTTAACCAGCCCTGTCTGTCCT
v2HS_179711 NM_032430 BR SERINE/THREONINE KINASE 1 BRSK1 TATTTCTTGTTCTCGTAGACGT
v2HS_179789 XM_037135 #N/A #N/A ATTAATAAGCAGATTCATGGCA
v2HS_179790 XM_037135 #N/A #N/A TTAAATTCTGAAACAAACAGGA
v2HS_179792 XM_037135 #N/A #N/A ATGTATTTCTAATGCGATAGCG
v2HS_179793 XM_037135 #N/A #N/A TACACTTAACATTTATTCACCT
v2HS_179794 NM_018996 HYPOTHETICAL PROTEIN FLJ20015 TNRC6C TAATGCCAGCATTGGAGTTGGA
v2HS_179795 NM_018996 HYPOTHETICAL PROTEIN FLJ20015 TNRC6C ATTAAGGTTAAGATTAATGCCA
v2HS_179797 XM_037262 #N/A #N/A ATTATCCACCAGGGTAGAAGGG
v2HS_179799 XM_037262 #N/A #N/A ATAGTTCATGAGACAGAGAGGC
v2HS_17988 AF017307 E74-LIKE FACTOR 3 (ETS DOMAIN 

TRANSCRIPTION FACTOR, EPITHELIAL-
SPECIFIC )

ELF3 CATCTTGAGAACATCAGGTCCA
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v2HS_17990 AF017307 E74-LIKE FACTOR 3 (ETS DOMAIN 

TRANSCRIPTION FACTOR, EPITHELIAL-
SPECIFIC )

ELF3 CTATAAAGTCAGCTTCAAACCC

v2HS_17992 AF017307 E74-LIKE FACTOR 3 (ETS DOMAIN 
TRANSCRIPTION FACTOR, EPITHELIAL-
SPECIFIC )

ELF3 ATAGCACATAAATTAGGGAGTG

v2HS_179923 XM_044349 #N/A #N/A TTGTTGATGGCTTCAATCAGCT
v2HS_179926 XM_044379 #N/A #N/A TTAATCCTCCGTACAGTCACGT
v2HS_179927 XM_044379 #N/A #N/A AAGAGTTTGGAGACATGCAGCT
v2HS_179956 XM_050803 #N/A #N/A TTTGGGATGAACTTCAGGGCCA
v2HS_17996 NM_004431 EPH RECEPTOR A2 EPHA2 ATATCCTATATGTCTGTCCGAA
v2HS_180040 NM_017658 BTB (POZ) DOMAIN CONTAINING 5 BTBD5 TATTTGTATCAGGATTCCAGCA
v2HS_180042 NM_017658 BTB (POZ) DOMAIN CONTAINING 5 BTBD5 ATATCATTCCATCCAATACCGC
v2HS_180192 XM_058899 #N/A #N/A TTGTCAGAGACACTTAGCTGCT
v2HS_180193 AK093384 HYPOTHETICAL PROTEIN LOC125150 LOC125150 AATAATATGTCAGTCAACTGCT
v2HS_180385 XM_059492 #N/A #N/A TTTAATAACGTTAAATCGTCCA
v2HS_180421 XM_060051 #N/A #N/A ATCTTCGAGTCCTCAAAGGGCG
v2HS_180422 XM_060051 #N/A #N/A TTTCTGCTCCAAGAGCTCTGGG
v2HS_180423 XM_060051 #N/A #N/A AAGGAGAGTCAAACTCATAGCT
v2HS_180465 XM_065861 #N/A #N/A TTTCCAGGCCACAGTGGCTGGC
v2HS_180466 XM_065861 #N/A #N/A ATTTGGTTCCCAGATGTCTGGG
v2HS_180468 XM_065861 #N/A #N/A ATACTGTTCTGCAATATTGGCC
v2HS_180550 XM_066524 #N/A #N/A TTGATTTAAGTGAGTAACTCTG
v2HS_180633 XM_066604 #N/A #N/A AATGCCTATACCATCATGAGCC
v2HS_180941 XM_088849 #N/A #N/A TTCTTCCATGTAGACTTGAGCT
v2HS_18102 NM_005086 SARCOSPAN (KRAS ONCOGENE-

ASSOCIATED GENE)
SSPN ATGAGTTAACAGGAATTAACTC

v2HS_18104 NM_005086 SARCOSPAN (KRAS ONCOGENE-
ASSOCIATED GENE)

SSPN TAGATCTATGCCATTCTTTCCT

v2HS_18106 NM_005086 SARCOSPAN (KRAS ONCOGENE-
ASSOCIATED GENE)

SSPN TCAACATATCACAAATGTGCTG

v2HS_181528 XM_102109 #N/A #N/A ATTGCTATTAAGGTGTTATGGA
v2HS_18154 AB037738 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 16

KCTD16 TTGATGAAAGATGCTGTCACCG

v2HS_18156 XM_098368 #N/A #N/A GTTGGATCAGCTGGACAGGGCC
v2HS_181697 XM_117056 #N/A #N/A GACTGTAGAAACTCACTCAGGA
v2HS_18175 NM_005082 TRIPARTITE MOTIF-CONTAINING 25 TRIM25 TTAATGTAATACTCCAGGAGCT
v2HS_18177 NM_005082 TRIPARTITE MOTIF-CONTAINING 25 TRIM25 TAAATCCACTAACTGTTCCGGG
v2HS_18178 NM_005082 TRIPARTITE MOTIF-CONTAINING 25 TRIM25 TTTCTCTAAGAGGAATCGGGCA
v2HS_181826 XM_117166 #N/A #N/A AATATTGACAATTTCCAGTCCT
v2HS_181893 XM_117214 #N/A #N/A TAGCTGTGTGCGGAGAAGGCGG
v2HS_181894 XM_117214 #N/A #N/A TAATAAATGGCAGCAAAGTGGT
v2HS_181998 XM_117294 F-BOX PROTEIN 45 FBXO45 TTATGTAGTAGATTATTGTCCA
v2HS_182000 XM_117294 F-BOX PROTEIN 45 FBXO45 TTCTGTGTTGCCATATACAGCA
v2HS_182014 XM_168954 #N/A #N/A AATTGATGCCAAGAATTGTCCA
v2HS_182016 XM_168954 #N/A #N/A ATTATGCTAAAGTGCATTTCCT
v2HS_18221 NM_144641 PROTEIN PHOSPHATASE 1M (PP2C 

DOMAIN CONTAINING)
PPM1M GATAACCATGAATTGGAGACCT

v2HS_18237 NM_004420 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 TAATATACATTTATAACGGGCC
v2HS_18240 NM_004420 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 ATATACATTTATAACGGGCCTG
v2HS_1826 NM_007170 TESTIS-SPECIFIC KINASE 2 TESK2 ATACCATAAGAGAACACATCTG
v2HS_1827 NM_007170 TESTIS-SPECIFIC KINASE 2 TESK2 TTCTCATCCCTCTTTATCAGGC
v2HS_1829 NM_006374 SERINE/THREONINE KINASE 25 (STE20 

HOMOLOG, YEAST)
STK25 TTAACCTCAGAATATTTCAGGA

v2HS_18307 NM_005079 TUMOR PROTEIN D52 TPD52 CAAAGGTAGGAATCTCACAGGC
v2HS_18308 NM_005079 TUMOR PROTEIN D52 TPD52 TATAACAATCAACACCTGTGGC
v2HS_1833 NM_014397 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 6
NEK6 CTCAAGTAAGGCAAAGTGGTGC

v2HS_18417 BC016477 ZINC FINGER PROTEIN 509 ZNF509 TTAACCGACACTGGCATCAGCG
v2HS_18418 BC016477 ZINC FINGER PROTEIN 509 ZNF509 GTAACTTACAATAGGAGCCGCC
v2HS_18443 AB029031 TBC1 (TRE-2/USP6, BUB2, CDC16) 

DOMAIN FAMILY, MEMBER 1
TBC1D1 TTCACTTCCAATATTCTCTGCT
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v2HS_18444 AB029031 TBC1 (TRE-2/USP6, BUB2, CDC16) 

DOMAIN FAMILY, MEMBER 1
TBC1D1 AATACTTTCTAAAGACTCTGTT

v2HS_18445 AB029031 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 TTTGCTTTGGATTCAAAGTCCT

v2HS_18446 AB029031 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 GTTTCTCTTCATATAAACATCT

v2HS_18452 BC016477 ZINC FINGER PROTEIN 509 ZNF509 TTATGGTATGAGTTTCATATAC
v2HS_18489 BC016477 ZINC FINGER PROTEIN 509 ZNF509 TATTCGAATTAAATTATGGTAT
v2HS_18517 NM_012290 TOUSLED-LIKE KINASE 1 TLK1 ATTTGTTGAGGCTTTAGCTCCA
v2HS_18518 NM_012290 TOUSLED-LIKE KINASE 1 TLK1 TTTCAATAAGAAGTTTCTTGCT
v2HS_18519 NM_012290 TOUSLED-LIKE KINASE 1 TLK1 TTTGTTGTTCATCTATTTGCCG
v2HS_185466 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 ATGGCAATAAATATTTGTTGCT

v2HS_185598 XM_294795 #N/A #N/A ATGTCACTGCCCTGGGTGGCCC
v2HS_18567 NM_012289 KELCH-LIKE ECH-ASSOCIATED PROTEIN 

1
KEAP1 TTTAACACTGAGGCATCCTGGC

v2HS_18568 NM_012289 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 AGAATAAATCACATGGTGACAG

v2HS_185693 XM_295123 #N/A #N/A ATATCCAAGTAATGGGTAAGGC
v2HS_185694 XM_295123 #N/A #N/A TTAACATTTGACTCACAAAGGG
v2HS_185695 NM_020416 PROTEIN PHOSPHATASE 2 (FORMERLY 

2A), REGULATORY SUBUNIT B (PR 52), 
GAMMA ISOFORM

PPP2R2C ATCTATGATGTGACAGTAACCT

v2HS_18570 NM_203500 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 ATGCATGTAGATGTACTCCCGG

v2HS_18571 NM_012289 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 GAATTAAGGCGGTTTGTCCCGT

v2HS_18572 NM_012289 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 TTCATTGCTGTGATCATTCGCC

v2HS_18601 NM_004412 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 2

DNMT2 CAAACCATAGAATTTATGATGC

v2HS_18602 NM_004412 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 2

DNMT2 TTTCCAGAACACTGTATGCTGC

v2HS_18699 NM_012283 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 2

KCNG2 GATGTCAATGATGTTGAGTGGC

v2HS_18710 NM_005067 SEVEN IN ABSENTIA HOMOLOG 2 
(DROSOPHILA)

SIAH2 TTATAGAAGCCCTGTGCAACAG

v2HS_18722 NM_175866 U2AF HOMOLOGY MOTIF (UHM) KINASE 
1

UHMK1 TATACTTTACATCCTGATTGCC

v2HS_18724 NM_144624 #N/A #N/A CTGGAATATAAGAGCAATTCCG
v2HS_18725 NM_144624 #N/A #N/A TAAGAGCAATTCCGAAACACTG
v2HS_18726 NM_010633 U2AF HOMOLOGY MOTIF (UHM) KINASE 

1
UHMK1 ATTCTGTATCACTCTGCAGGCC

v2HS_18745 NM_004409 DYSTROPHIA MYOTONICA-PROTEIN 
KINASE

DMPK ATATCCAAACCGCCGAAGCGGG

v2HS_18749 NM_004409 DYSTROPHIA MYOTONICA-PROTEIN 
KINASE

DMPK AATAAATACCGAGGAATGTCGG

v2HS_18756 NM_012281 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 2

KCND2 ATTCTCTTAGACCTTATTCCAA

v2HS_1876 NM_007181 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 1

MAP4K1 TTCTGCAACCAGAGATAACTCC

v2HS_1877 NM_007181 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 1

MAP4K1 ATTGATGAGGATGTTAGCTCCC

v2HS_18786 NM_004408 DYNAMIN 1 DNM1 TTTCACAATGGTCTCAAAGGCC
v2HS_18787 NM_004408 DYNAMIN 1 DNM1 ATATCGATGAGAAGCATGACCT
v2HS_18791 NM_012281 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAL-RELATED SUBFAMILY, MEMBER 2
KCND2 ATGTAATAAGGCAGGATGGCCA

v2HS_18793 NM_012281 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 2

KCND2 CAATGAGAGCATCTTGGGTCCT

v2HS_187952 AF167472 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 ATTTCTGTAGAAGAGTTTCCTG
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v2HS_188050 NM_001568 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 6 48KDA
EIF3S6 AATTGCATTAAGATATTGTGGC

v2HS_188172 NM_006483 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1B

DYRK1B ATATACTGGTAGATCCTCTGGC

v2HS_188190 NM_177436 CSE1 CHROMOSOME SEGREGATION 1-
LIKE (YEAST)

CSE1L ATTTCCTAGGAAACCATCTGGG

v2HS_188192 NM_001568 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 6 48KDA

EIF3S6 ATATTCATGGCCAACATCTGGC

v2HS_188217 NM_002237 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 1

KCNG1 TTGGTGCAGGCCTTGAGCTGGC

v2HS_18834 BC005847 TRIPARTITE MOTIF-CONTAINING 56 TRIM56 GATTACCACACTATTCTGCTGC
v2HS_188367 XM_098004 #N/A #N/A AAGATTTAAGGCAAGTTCGGGC
v2HS_188439 NM_021009 UBIQUITIN C UBC ATTCTCAATGGTGTCACTCGGC
v2HS_188466 XM_171494 #N/A #N/A AATTCACATCAGAGCTGGCGGC
v2HS_188499 NM_025096 #N/A #N/A ATCCACCTGTACTTGCAGCGGG
v2HS_188525 NM_005163 V-AKT MURINE THYMOMA VIRAL 

ONCOGENE HOMOLOG 1
AKT1 ATGATGAAGGTGTTGGGCCGGG

v2HS_188572 AK022759 UBIQUITIN SPECIFIC PEPTIDASE 42 USP42 TAATGGTAGAAGAGGGAACGGG
v2HS_188580 NM_182641 FETAL ALZHEIMER ANTIGEN FALZ ATAATCTGGTGCATCATTAGGG
v2HS_188603 NM_015163 TRIPARTITE MOTIF-CONTAINING 9 TRIM9 TTCCTCCAGCTGTAGGATAGGG
v2HS_188607 BC020713 SERPIN PEPTIDASE INHIBITOR, CLADE B 

(OVALBUMIN), MEMBER 5
SERPINB5 TTTCCAATTCCTTTGCATAGGG

v2HS_18869 AF548353 ZINC FINGER AND BTB DOMAIN 
CONTAINING 8

ZBTB8 TCTAAGTCAAACAGTCTGTGTT

v2HS_18870 BC005847 TRIPARTITE MOTIF-CONTAINING 56 TRIM56 ATATAGCAGCGGCGGTGGTGGC
v2HS_188790 NM_000301 PLASMINOGEN LPAL2 TTTGTCAGTGATGACGGCAGGC
v2HS_188821 NM_052988 CYCLIN-DEPENDENT KINASE (CDC2-

LIKE) 10
CDK10 TTGAAATAGGAGCTCTCCAGGC

v2HS_188971 BC020713 SERPIN PEPTIDASE INHIBITOR, CLADE B 
(OVALBUMIN), MEMBER 5

SERPINB5 TTACTGTTTGAAATCCAAAGGG

v2HS_18905 BC005847 TRIPARTITE MOTIF-CONTAINING 56 TRIM56 TTCCAGTAGCCTATTCTCTTCG
v2HS_189137 NM_005620 S100 CALCIUM BINDING PROTEIN A11 

(CALGIZZARIN)
S100A11 ATGTTGGAGCTGAGCGAGGCGC

v2HS_189202 NM_013958 NEUREGULIN 1 NRG1 TATCAATTCCAGAAACATCCGG
v2HS_189608 NM_004255 CYTOCHROME C OXIDASE SUBUNIT VA COX5A ATCATTTAACCGTCTGCATGCC

v2HS_189694 NM_020892 KIAA1528 PROTEIN DTX2 ATTGCCGTTGCAGTACATGGCC
v2HS_189762 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 

5
SOX5 TTCTCCATTGATGTCCTCGGCC

v2HS_189957 NM_031227 #N/A #N/A ATATCAGGGCGCACTGTGAGCC
v2HS_190122 BC019916 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 3
NEK3 TTAGAGAAAGACTTGGGAAGCC

v2HS_190214 NM_152271 LON PEPTIDASE N-TERMINAL DOMAIN 
AND RING FINGER 1

LONRF1 ATTCTTACAGAACGAATGTCCG

v2HS_190261 XM_375568 ZFP-36 FOR A ZINC FINGER PROTEIN HSZFP36 TTACATTCATAGGGTTTCTCCC
v2HS_190284 NM_033531 CELL DIVISION CYCLE 2-LIKE 1 (PITSLRE 

PROTEINS)
CDC2L2 TTGAGGATGGTGTTGATCTCCC

v2HS_190426 NM_015163 TRIPARTITE MOTIF-CONTAINING 9 TRIM9 AACTCCTTGGCTTCTTTGGCCC
v2HS_190446 XM_377834 SIMILAR TO DEUBIQUITINATING 

ENZYME 3
LOC653445 TTCCCTTTGGATCTCCTGGCCC

v2HS_190450 NM_032645 RECEPTOR-ASSOCIATED PROTEIN OF 
THE SYNAPSE, 43KD

RAPSN ATGTGGTACTGGCTCATGGCCC

v2HS_19070 NM_005053 RAD23 HOMOLOG A (S. CEREVISIAE) RAD23A TTTCACACGCGAAATAGGCCTG
v2HS_190746 AB017006 POSTMEIOTIC SEGREGATION 

INCREASED 2-LIKE 2
PMS2L2 ATTCCTTATGGCGCACAGGTAG

v2HS_190898 NM_018947 CYTOCHROME C, SOMATIC CYCS TTGTTCCAGGGATGTACTTCTT
v2HS_19098 NM_144610 HYPOTHETICAL PROTEIN FLJ25006 FLJ25006 TGAACTGTTACGATAAACACCC
v2HS_191016 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 

5
SOX5 ATTTCTGAGCCCTATACTTGGT

v2HS_191146 NM_023107 FIBROBLAST GROWTH FACTOR 
RECEPTOR 1 (FMS-RELATED TYROSINE 
KINASE 2, PFEIFFER SYNDROME)

FGFR1 AACAACTTTCCCAGCTTCTGGT
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v2HS_191169 XM_291090 #N/A #N/A TTTGCATATCGAAACCTCTGGA
v2HS_191189 NM_182641 FETAL ALZHEIMER ANTIGEN FALZ AATAACACCATAATAATCTGGT
v2HS_191329 NM_007207 DUAL SPECIFICITY PHOSPHATASE 10 DUSP10 ATTTATAAGCATCAGTCATGGT
v2HS_19135 NM_144610 HYPOTHETICAL PROTEIN FLJ25006 FLJ25006 TGTCAGTTTCAGATGGCCTCGT
v2HS_191386 NM_004064 CYCLIN-DEPENDENT KINASE INHIBITOR 

1B (P27, KIP1)
CDKN1B TTTGAGTAGAAGAATCGTCGGT

v2HS_191391 NM_133173 AMYLOID BETA (A4) PRECURSOR 
PROTEIN-BINDING, FAMILY B, MEMBER 3

APBB3 TAGACGGTGGACAAGGATCGGA

v2HS_19154 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U GGTAGTAATCACTAAATGAGGT

v2HS_19155 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U TCATATCTTCACTTACAGGCTT

v2HS_19156 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U AATTCACTGGATTCTCTAGCAC

v2HS_19157 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U ATACTGTCCAATGAAATTTGGA

v2HS_191868 AF167466 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TTTCAATCCATTGTTCCAAGGT

v2HS_1919 NM_138733 PHOSPHOGLYCERATE KINASE 2 PGK2 TAAGAGTTCCTGATGGCCTGCT
v2HS_191911 XM_495873 SIMILAR TO METABOTROPIC GLUTAMATE 

RECEPTOR 5 PRECURSOR (MGLUR5)
LOC440040 AAGAGACTGCACTGAATGTCGT

v2HS_191922 NM_172318 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 1

KCNG1 AACTCGTTGCAGGTGACGTCGT

v2HS_191980 NM_177436 CSE1 CHROMOSOME SEGREGATION 1-
LIKE (YEAST)

CSE1L TTAATTTCAGTCCATAACTCGT

v2HS_1920 NM_138733 PHOSPHOGLYCERATE KINASE 2 PGK2 TTTGAGCTCAACAGCAACAGGT
v2HS_192049 NM_005163 V-AKT MURINE THYMOMA VIRAL 

ONCOGENE HOMOLOG 1
AKT1 ATTCTTGAGGAGGAAGTAGCGT

v2HS_1921 NM_005734 HOMEODOMAIN INTERACTING PROTEIN 
KINASE 3

HIPK3 ATTGGTCAGAAGAGGCTGCGGC

v2HS_192161 AK098722 ZINC AND RING FINGER 4 ZNRF4 TATACTCTGCCTCCAGGGACGT
v2HS_1922 NM_005734 HOMEODOMAIN INTERACTING PROTEIN 

KINASE 3
HIPK3 ATTTAACAACTGTTCTCCTGGC

v2HS_192236 NM_002166 INHIBITOR OF DNA BINDING 2, 
DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID2 TTCAGCCACACAGTGCTTTGCT

v2HS_192460 NM_031227 #N/A #N/A TACTCCTTGCAGTTCATCTGCT
v2HS_192475 NM_002166 INHIBITOR OF DNA BINDING 2, 

DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID2 ATGTAGTCGATGACGTGCTGCA

v2HS_1925 NM_006609 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 2

MAP3K2 ATAGTCTGAGACATGAGGTGGC

v2HS_19251 XM_052597 #N/A #N/A TTTCATATCCAGACTCAGTCCT
v2HS_192514 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-

CONTROLLED 1
TPT1 TTTGTGAAACTTGTTTCCTGCA

v2HS_19252 XM_052597 #N/A #N/A TATTTGTAAATGTGATTCTGGG
v2HS_192536 AF019083 PHOSPHATASE AND TENSIN HOMOLOG 

(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1), PSEUDOGENE 1

PTENP1 TATCTGCACGCTCTATACTGCA

v2HS_19254 XM_052597 #N/A #N/A TATCCCTAGAATCTTGGCTGCT
v2HS_192585 NM_001814 CATHEPSIN C CTSC ATTGCCAAGGTCATCATATGCT
v2HS_1926 NM_006609 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 2
MAP3K2 TTTAAAGATGGCAGCCATTGCT

v2HS_1927 NM_007266 XPA BINDING PROTEIN 1, GTPASE XAB1 TTCATTAATCATGTCTTGCCCA
v2HS_192763 NM_021009 UBIQUITIN C UBC TTCTCGATAGTGTCACTGGGCT
v2HS_192793 NM_020168 P21(CDKN1A)-ACTIVATED KINASE 6 PAK6 TATCCGAAGTGGTCAGAGGGCT
v2HS_1928 NM_007266 XPA BINDING PROTEIN 1, GTPASE XAB1 ATCTGGTAGCAAAGAGATTGAG
v2HS_192828 NM_133333 WOLF-HIRSCHHORN SYNDROME 

CANDIDATE 1
WHSC1 AAGATCTTTCAGCTTGTCGGCT

v2HS_19288 NM_005047 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 5

PSMD5 TTCTCTGATCAACTCAAGATTG
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v2HS_192880 NM_138292 ATAXIA TELANGIECTASIA MUTATED 

(INCLUDES COMPLEMENTATION GROUPS 
A, C AND D)

ATM ATGACAATTGCTGATATAGGCA

v2HS_19289 NM_005047 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 5

PSMD5 ATTAGTAGTGATATTAACAGTA

v2HS_1929 NM_007266 XPA BINDING PROTEIN 1, GTPASE XAB1 GAAGCTGACCAGGTGAATACCT
v2HS_192938 NM_031227 #N/A #N/A ATTATAATAGCTTACACAGGCT
v2HS_1930 NM_007194 CHK2 CHECKPOINT HOMOLOG (S. 

POMBE)
CHEK2 TTCTGTTTCAACATTGAGAGCT

v2HS_1931 NM_007194 CHK2 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK2 TTTAATCTTGATGATGCAAGGA

v2HS_193156 BF246372 LON PEPTIDASE N-TERMINAL DOMAIN 
AND RING FINGER 1

LONRF1 TATAGACTGTGCTGACTGAGCA

v2HS_1932 NM_007194 CHK2 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK2 TTTGCTGATGATCTTTATGGCT

v2HS_193464 NM_023107 FIBROBLAST GROWTH FACTOR 
RECEPTOR 1 (FMS-RELATED TYROSINE 
KINASE 2, PFEIFFER SYNDROME)

FGFR1 ATATCTCTGAGACAGCTAAGCT

v2HS_193545 NG_001023 #N/A #N/A TACACTCAATATGTTGTTTCCA
v2HS_193598 NM_002598 PROGRAMMED CELL DEATH 2 PDCD2 ATAATCTCTGAGTAATCTTCCT
v2HS_19360 NM_005047 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, NON-ATPASE, 5
PSMD5 GTTAAACATAAGTTTCTGAGCC

v2HS_19361 NM_005047 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 5

PSMD5 TATAATTAGCTCATACACCCTG

v2HS_19362 NM_005047 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 5

PSMD5 ATATAGATGGAGTCAAATGCCT

v2HS_19365 NM_005044 PROTEIN KINASE, X-LINKED PRKX TTAAAGTCTCAAGTTACCCGGT
v2HS_193674 NM_002172 INTERFERON, ALPHA 14 IFNA14 AATTCAAAGTCATGTCTGTCCT
v2HS_19368 NM_005044 PROTEIN KINASE, X-LINKED PRKX TTCTTGGAATAAATTCGCTCCC
v2HS_193688 NM_178510 ANKYRIN REPEAT AND KINASE DOMAIN 

CONTAINING 1
ANKK1 TAGTTTCCTGAGTCACTGTCCA

v2HS_193742 BC069329 INTERFERON, ALPHA 21 IFNA21 TTCACAGCCAGGATGGAGTCCT
v2HS_193796 NM_025164 KIAA0999 PROTEIN KIAA0999 TAAATCATCCGTTCTGTCTCCA
v2HS_193882 NG_001043 #N/A #N/A TTCTTCATGAAGAGCAGCTCCT
v2HS_193986 NM_033625 RIBOSOMAL PROTEIN L34 RPL34 TAAGGAAAGCACGCTTGATCCT
v2HS_194094 NM_002675 PROMYELOCYTIC LEUKEMIA PML TTGAGGAACCACTGGTGTGCCT
v2HS_194103 NM_025164 KIAA0999 PROTEIN KIAA0999 ATACCCAAGCAGGTTAGTGCCA
v2HS_194156 NM_002172 INTERFERON, ALPHA 14 IFNA14 ATTAAAGCAAAGGGCAATGCCA
v2HS_19416 NM_005043 #N/A #N/A TTGACGAAGGACTGGAAGTCCC
v2HS_19417 NM_005043 #N/A #N/A GTTCTTGTAGGGAAACTGTCCT
v2HS_194182 NM_023107 FIBROBLAST GROWTH FACTOR 

RECEPTOR 1 (FMS-RELATED TYROSINE 
KINASE 2, PFEIFFER SYNDROME)

FGFR1 TTGTGAGTGGAGACAGTGGCCA

v2HS_194185 NM_006483 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1B

DYRK1B ATACTGGTAGATCCTCTGGCCA

v2HS_194190 NM_052988 CYCLIN-DEPENDENT KINASE (CDC2-
LIKE) 10

CDK10 ATATTCTCCAGGAGGCTGGCCA

v2HS_19420 AF013589 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 7

MAP2K7 TTAGTAAGGCAGTCTTTGACGA

v2HS_194207 NM_178510 ANKYRIN REPEAT AND KINASE DOMAIN 
CONTAINING 1

ANKK1 TAATGTCTAGAAAGCATGGCCT

v2HS_1945 NM_007199 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 3

IRAK3 ATTCCTATTAATATACCGATTC

v2HS_1946 NM_007199 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 3

IRAK3 TTTCTTCACAAGAAGAACTGGG

v2HS_194658 NM_178510 ANKYRIN REPEAT AND KINASE DOMAIN 
CONTAINING 1

ANKK1 AATCATCATCATGTTGAACCCT

v2HS_194686 NM_004255 CYTOCHROME C OXIDASE SUBUNIT VA COX5A TTTATTAAAGTCCAAGTTACCA
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v2HS_194883 NM_001001664 HYPOTHETICAL PROTEIN LOC339745 LOC339745 ATAAACCATAAATTATCCACCT

v2HS_19497 XM_038150 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE 3

MAST3 AATTCCGAGGACTATCCAAGGG

v2HS_195097 NM_012172 F-BOX PROTEIN 24 FBXO24 CAAGACGTAGAGGTATTTACGG
v2HS_195099 AK055884 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 ATATGTCTCCATTTCATTGGCC

v2HS_195100 BC041791 RHO-RELATED BTB DOMAIN 
CONTAINING 1

RHOBTB1 TTTATGTTCGGGAGATACACCT

v2HS_195102 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 
FAMILY MEMBER 8

SENP8 TTAAGCTTTCCTCTACTAGGCA

v2HS_195109 AB058744 KIAA1841 PROTEIN KIAA1841 AATACAGTTCATGTTGCATGGG
v2HS_195116 BC013982 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 TTATCATTGCGTGGCACTTGCC
v2HS_195129 BC001929 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 14

KCTD14 TTGATTTCGTAGAACTGAGCCT

v2HS_195131 AF129533 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 21

FBXL21 ATTTCATCTAGGCTATAATCCT

v2HS_195141 BF664617 RING FINGER PROTEIN 128 RNF128 TTATTAATAGAAACTAGGCCCT
v2HS_195146 AL833595 KIAA1841 PROTEIN KIAA1841 TAACATCTTGAACAAGTCAGCC
v2HS_195151 AF285593 UBIQUITIN SPECIFIC PEPTIDASE 26 USP26 TATTTGGAAATGATGACTTCCT
v2HS_195157 BC005991 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 TATTAAATGTAGATGCACCCGC
v2HS_195167 AK027543 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 10

KCTD10 ATGAAATAGGAAGCAGGGAGCT

v2HS_195174 AB051474 KELCH (DROSOPHILA)-LIKE 4 KLHL4 ATTTCATTAGCTGGAAGCAGGA
v2HS_195192 BC030705 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 TTTCTCATACATCATAAGAGGA

v2HS_195207 NM_020165 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 AATTATCCATTAACCTGCTCCC
v2HS_195243 BQ070358 SIMILAR TO RING FINGER PROTEIN 18 

(TESTIS-SPECIFIC RING-FINGER 
PROTEIN)

LOC283116 TTCTTCATGGTGAAATGCGGGC

v2HS_195246 BC008442 TRANSMEMBRANE 4 L SIX FAMILY 
MEMBER 1

TM4SF1 AACAGAGATACATTCCATTCCA

v2HS_195260 BG163322 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 ATTCCTCGATAGTTTGACAGGG
v2HS_195262 AB040971 ZINC FINGER AND BTB DOMAIN 

CONTAINING 4
ZBTB4 TAAGTATATTGCTCAGTTGCCC

v2HS_195273 BC003116 ZINC FINGER AND BTB DOMAIN 
CONTAINING 37

ZBTB37 TAGGTAGCTGATGATATCTGCC

v2HS_195287 NM_019117 KELCH (DROSOPHILA)-LIKE 4 KLHL4 ATTATCAATAACTGCGACTCCA
v2HS_195288 NM_020654 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 ATAGAAAGGGAGTAGCAACCGC

v2HS_195294 BE727349 TRIPARTITE MOTIF-CONTAINING 48 TRIM48 TTGTCTTTATGCATTCAAAGCA
v2HS_195318 BC022033 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 7
KBTBD7 TAAGAGAAGCACAGTTCAGCCA

v2HS_195330 AI186169 RING FINGER PROTEIN 122 RNF122 TTTAGATACGAAATCTCCAGAA
v2HS_195335 AB075820 F-BOX PROTEIN 41 FBXO41 TATCTAGGAGAGAAAGAAACCC
v2HS_195354 AI383538 RET FINGER PROTEIN-LIKE 2 RFPL2 TTAGATTATAGAGTCCTAAGTA
v2HS_195358 NM_015483 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 2
KBTBD2 ATACTCTAGCCACAGCATAGCA

v2HS_19536 NM_145259 ACTIVIN A RECEPTOR, TYPE IC ACVR1C TAAACATAACATAGAGATTGGA
v2HS_195361 NM_001001852 PIM-3 ONCOGENE PIM3 ATAAATTAAACGCTCAGGCTCT

v2HS_195377 BC025368 HYPOTHETICAL PROTEIN 
DKFZP586O0223

ASCC2 TTAATTGCAGACTCCATTTCGG

v2HS_19538 NM_145259 ACTIVIN A RECEPTOR, TYPE IC ACVR1C ATATGCTAACATGTACTATCAC
v2HS_19539 NM_145259 ACTIVIN A RECEPTOR, TYPE IC ACVR1C CATGATATTCAGATACCAGCCA
v2HS_195397 BI603934 TRIPARTITE MOTIF-CONTAINING 4 TRIM4 TTAAGATGAGCTTCTTCAAGGA
v2HS_195404 AK057224 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 ATTGTTCATGAAGTACTCAGCA
v2HS_195408 BC034778 POTASSIUM VOLTAGE-GATED CHANNEL, 

DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 ATACATTTCTCTACAGTCACCC

v2HS_195415 AK055292 KIAA1900 KIAA1900 ATACAAAGACTGAACATTGCCC
v2HS_195425 BC035804 ZINC FINGER AND BTB DOMAIN 

CONTAINING 25
ZBTB25 TTTATGCATTCACTTGTTTGGT
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v2HS_195429 AA766068 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 ATCATACAGAGGATGTTATCCT

v2HS_195435 BC003170 UBIQUITIN ASSOCIATED PROTEIN 2-
LIKE

UBAP2L ATATCAATCAATTGTTTCACCT

v2HS_195441 AL136599 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 AATATACTCCACAATCACTGCT

v2HS_195448 BG163322 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 ATTTGTAATTCAGAGATGCGCT
v2HS_195450 AK055292 KIAA1900 KIAA1900 TTTCTTGAATACTGAGGCAGCG
v2HS_195454 BC007557 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 20
FBXL20 TAATATTGGGTAAATGGGTCCT

v2HS_195456 BC013982 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 ATATATTTCTTTATCACGACGC
v2HS_195465 AF357835 BTB AND CNC HOMOLOGY 1, BASIC 

LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 2

BACH2 TAAACTCTAACTGTTCTGAGGT

v2HS_195476 BC053537 F-BOX PROTEIN 33 FBXO33 TTACAATCTAGCAGTATCTGGC
v2HS_195479 BI257487 CCR4-NOT TRANSCRIPTION COMPLEX, 

SUBUNIT 4
CNOT4 TTCTCATTCTTGATCCTTTGCA

v2HS_195494 BC028364 F-BOX AND WD-40 DOMAIN PROTEIN 10 FBXW10 TTAGGAACTGGGATAGAAACCT

v2HS_195509 BI907754 RING FINGER PROTEIN 34 RNF34 TTTACAAACTATGTTGGGCCCT
v2HS_195521 BC028097 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 ATTAACTGTGAATCTGATTCGA
v2HS_195542 BC016477 ZINC FINGER PROTEIN 509 ZNF509 AAGATGCTTCAGATTATGAGCC
v2HS_195580 NM_130839 UBIQUITIN PROTEIN LIGASE E3A 

(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A TTATTGTAAATAGCCAGACCCA

v2HS_195590 NM_002131 HIGH MOBILITY GROUP AT-HOOK 1 HMGA1 ATAGGAAACCAGAGAGGGAGCC
v2HS_195596 AB051474 KELCH (DROSOPHILA)-LIKE 4 KLHL4 TTTACGAAGAGTTTGCTCTGCG
v2HS_195602 BC006512 CHROMOSOME 3 OPEN READING FRAME 

26
C3ORF26 AATACCTCCTTTCTTATCTCGG

v2HS_195605 BC001929 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 14

KCTD14 ATTCATAACAGTCTCTGCTCCT

v2HS_195606 NM_021253 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 TTCCTTCAACTCTAGCTCAGCA
v2HS_195612 AK057298 KELCH-LIKE 15 (DROSOPHILA) KLHL15 TAAGAGTCTCATAATTTCTGCA
v2HS_195629 AB018276 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 ATAGTTCACTATTGGACTGGCC

v2HS_195657 AB037722 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 2

HECW2 TTATCTCTTCTTCAAATAAGCT

v2HS_195665 AK027045 ZINC FINGER AND BTB DOMAIN 
CONTAINING 3

ZBTB3 TTCATCAGAGATCACAATAGCT

v2HS_195672 AB075820 F-BOX PROTEIN 41 FBXO41 ATGAATGTAGGTATAGAAACGT
v2HS_195677 BC053537 F-BOX PROTEIN 33 FBXO33 TTATATAGACCCGAAAGCTGGT
v2HS_195682 NM_024544 CHROMOSOME 1 OPEN READING FRAME 

166
C1ORF166 TTCTTTAACAGACCGCACAGCT

v2HS_195693 AB058744 KIAA1841 PROTEIN KIAA1841 AATTCAATACAGAGAAAGGCCT
v2HS_195697 AK075057 SH3KBP1 BINDING PROTEIN 1 SHKBP1 TTTCTCATCCAGCATTCGGCCC
v2HS_195707 BI830727 RING FINGER PROTEIN 133 RNF133 ATATGTTCATATAAGCCATCCA
v2HS_195724 BC007557 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 20
FBXL20 ATTCCATCATCTGTGATCAGCT

v2HS_195728 BC003170 UBIQUITIN ASSOCIATED PROTEIN 2-
LIKE

UBAP2L ATACGGATTAGGCAACAACGGC

v2HS_195730 AL136796 KELCH-LIKE 25 (DROSOPHILA) KLHL25 ATCCATGATAAGCTTGGTGCGC
v2HS_195747 NM_006084 INTERFERON-STIMULATED 

TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 TACTTTCCCTTAAATATTGCCC

v2HS_195761 BC035804 ZINC FINGER AND BTB DOMAIN 
CONTAINING 25

ZBTB25 ATTACTTTCCAGAATGGAAGCA

v2HS_195777 AB040971 ZINC FINGER AND BTB DOMAIN 
CONTAINING 4

ZBTB4 ATTAGGGACTATTTAAAGTCCC

v2HS_195779 AF167465 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TTTCCTTCCATCCTATTATGGC

v2HS_195782 BC028097 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 TATATCAATATCAGTAAACCCT
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v2HS_195797 BC001929 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 14

KCTD14 TAAGCTAGAGAACATCTCTGCC

v2HS_195805 NM_025238 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 TATAGAAATCTCAGCAGCGCCA
v2HS_195823 AB051474 KELCH (DROSOPHILA)-LIKE 4 KLHL4 ATAAGAATCCATTGTATGTGGC
v2HS_195828 NM_002128 HIGH-MOBILITY GROUP BOX 1 HMGB1 AATATAACTGCCATTACATGGT
v2HS_195839 NM_000077 CYCLIN-DEPENDENT KINASE INHIBITOR 

2A (MELANOMA, P16, INHIBITS CDK4)
CDKN2A TTTCTTCCTCCGGTGCTGGCGG

v2HS_195845 AF167465 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TTCCCTTATTAAACCATTGCTG

v2HS_195849 AF167465 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 AGTAAATAACAATTTCCTTCCA

v2HS_195853 AK056631 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 7

KCTD7 TTACCTTCTCAGAAGAGAGGCT

v2HS_195856 NM_002251 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 1

KCNS1 TTAATACATCTGAGGGTGTGGA

v2HS_195864 BF246372 LON PEPTIDASE N-TERMINAL DOMAIN 
AND RING FINGER 1

LONRF1 TTAAATTCTGAAACCAGCTGCA

v2HS_195867 BG743891 TRIPARTITE MOTIF-CONTAINING 46 TRIM46 ATGTCTGGAGGGCTTCAGTGGC
v2HS_195868 AL831990 HYPOTHETICAL PROTEIN LOC137886 LOC137886 AACAGACTCCAGAAATTGAGCA
v2HS_195870 BC020779 PHOSPHATIDYLETHANOLAMINE-BINDING 

PROTEIN 4
PEBP4 AATCAGGAACAACCTTGCAGCC

v2HS_195882 AF548353 ZINC FINGER AND BTB DOMAIN 
CONTAINING 8

ZBTB8 TTTAAAGTAGCCGCTACTAGCG

v2HS_195886 AK023261 GERM CELL-LESS HOMOLOG 1 
(DROSOPHILA)

GMCL1 TTGGTGTAAGTTACAAGTAGGT

v2HS_195892 BC022033 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 7

KBTBD7 AATACTATTTACAAAGAACCCT

v2HS_195960 AL833595 KIAA1841 PROTEIN KIAA1841 AATTGAAATGACATTTCCTGGC
v2HS_195962 BE905842 RING FINGER PROTEIN 170 RNF170 TTCTGTTTGAAGCTGTTCTCGA
v2HS_195963 AB051474 KELCH (DROSOPHILA)-LIKE 4 KLHL4 TTTGAATAAATTCTTCTCTGGA
v2HS_195967 AF174605 F-BOX PROTEIN 25 FBXO25 CTTCACTAAGCATATACAACGT
v2HS_195995 BM926476 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 TTGCAGTGAGGCATGCTTGGCA
v2HS_196000 AF167465 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 2-ALPHA KINASE 2
EIF2AK2 ATAGACAACTGTCTACATTCCC

v2HS_196007 J03473 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 1

PARP1 TTGATGTTCCAGATCAGGTCGT

v2HS_196012 BC033886 GERM CELL-LESS HOMOLOG 1 
(DROSOPHILA)-LIKE

GMCL1L TTACATTAATGCGTCATCAGCT

v2HS_196029 NM_025058 TRIPARTITE MOTIF-CONTAINING 46 TRIM46 TTTCCTTAAGTACTTCCTGGGC
v2HS_196030 BC028097 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 TAACATAAAGGCATTATCTGCC
v2HS_196054 BE905842 RING FINGER PROTEIN 170 RNF170 ATCGCCAGTAAGCAATAATGCA
v2HS_196091 NM_145166 ZINC FINGER PROTEIN 651 ZNF651 TTCTGGTGTGGGATATATGGCC
v2HS_196098 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 

FAMILY MEMBER 8
SENP8 ATAGTGAGACATCTGATTGCCG

v2HS_19610 NM_005038 PEPTIDYLPROLYL ISOMERASE D 
(CYCLOPHILIN D)

PPID TATAGGTTGCAGCTTGGCTCTA

v2HS_196102 XM_038999 #N/A #N/A ATTCTCGTTCAGTTATCTGCCC
v2HS_19611 NM_005038 PEPTIDYLPROLYL ISOMERASE D 

(CYCLOPHILIN D)
PPID TTAATTACTTGGCCAAACACCA

v2HS_196116 NM_152433 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 3

KBTBD3 TAAACCTTATAGGTGGAAAGGT

v2HS_19612 NM_005038 PEPTIDYLPROLYL ISOMERASE D 
(CYCLOPHILIN D)

PPID CAATTCTAAGACAATTCGACCA

v2HS_196120 AA115085 MDM4, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 4, P53 BINDING 
PROTEIN (MOUSE)

MDM4 TTTAACAGTGAACATTTCACCT

v2HS_196121 AB040923 KELCH-LIKE 1 (DROSOPHILA) KLHL1 TTTCTCTATAGTTGTAGCTCCT
v2HS_196129 AK091276 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 TACTGTAGACAGATATCACCCA
v2HS_196146 AI696899 TRIPARTITE MOTIF-CONTAINING 68 TRIM68 TTCCTGTCTGAGGCATAGAGGC
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v2HS_196157 AF285593 UBIQUITIN SPECIFIC PEPTIDASE 26 USP26 TAAGTAAATCATCAGCAAACGA
v2HS_196162 BC060876 TUDOR DOMAIN CONTAINING 3 TDRD3 TTATTGCTTGTAAGAAGTACGT
v2HS_196167 AA766068 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 ATCTGTCTACCTAGGCATACCA

v2HS_196186 AK027045 ZINC FINGER AND BTB DOMAIN 
CONTAINING 3

ZBTB3 ATAGCTTCAACTTTCACCTGGA

v2HS_196189 BE314590 RING FINGER PROTEIN 26 RNF26 ATTCACTACCAGGTACACTGCC
v2HS_196192 AK021919 HYPOTHETICAL PROTEIN LOC339745 LOC339745 TTACTTTCATCATCTAATCCCT
v2HS_196202 BC007541 CBL-INTERACTING PROTEIN STS-1 STS-1 ATTCTGAAACAACTAATTTGCT
v2HS_196206 AX223865 #N/A #N/A TATTGGTGAATGATCCTCCGGT
v2HS_196220 AB020665 LIM DOMAIN 7 LMO7 CTTACGTGTCAGCATGTCATCT
v2HS_196240 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 AATTCATACCATTTGCCTGTCC
v2HS_196245 NM_005732 RAD50 HOMOLOG (S. CEREVISIAE) RAD50 TATTCCTTGTAGCTTAGCTGCT
v2HS_196277 NM_006575 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 5
MAP4K5 AATATCTTGAAGTGATCCGCCA

v2HS_1963 NM_005813 PROTEIN KINASE D3 PRKD3 TTACTTTAATAGCCACATCCCT
v2HS_196302 NM_014458 KELCH-LIKE 20 (DROSOPHILA) KLHL20 TATAACCTCCATGTATTGGCAT
v2HS_1964 NM_005813 PROTEIN KINASE D3 PRKD3 TTAGTAATTCGTTCTGGAAGCC
v2HS_196409 NM_007237 SP140 NUCLEAR BODY PROTEIN SP140 TTTGTATAGCAAGTTTACAGGA
v2HS_196429 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, U
PTPRU ATTCATTGGGCCAGAAAGTGCT

v2HS_196442 U96114 WW DOMAIN CONTAINING E3 
UBIQUITIN PROTEIN LIGASE 2

WWP2 ATTGTGGTCCACAAAGTATCGC

v2HS_196455 NM_006325 RAN, MEMBER RAS ONCOGENE FAMILY RAN AATAGATTTCAAATTAAGTGAT

v2HS_196462 NM_007019 UBIQUITIN-CONJUGATING ENZYME E2C UBE2C TTAATATACAAGGGCTCAACCG

v2HS_196476 NM_006395 ATG7 AUTOPHAGY RELATED 7 HOMOLOG 
(S. CEREVISIAE)

ATG7 ATCTTCAAACTCATAGAGAGGC

v2HS_1965 NM_005813 PROTEIN KINASE D3 PRKD3 TTCCATTACTACAAAGACTCGT
v2HS_196547 NM_006526 ZINC FINGER PROTEIN 217 ZNF217 TTGAGGTAATAATTTGAACGGA
v2HS_196561 NM_014245 RING FINGER PROTEIN 7 RNF7 TTAACTGATCAACCATAAGCAT
v2HS_196570 NM_006510 RET FINGER PROTEIN RFP TTATCCATACTCTTTATCCCTC
v2HS_196571 NM_007039 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 21
PTPN21 TACTGATACCTGGTAATCTCCT

v2HS_196584 NM_014253 ODZ, ODD OZ/TEN-M HOMOLOG 
1(DROSOPHILA)

ODZ1 TAATACAGAGATGTAATCTCCG

v2HS_19665 AY222643 PEROXISOME PROLIFERATIVE 
ACTIVATED RECEPTOR, GAMMA

PPARG AATTGCCATGAGGGAGTTGGAA

v2HS_196707 NM_001005386 ARP2 ACTIN-RELATED PROTEIN 2 
HOMOLOG (YEAST)

ACTR2 ATCTATATTAAGTTTCTCTGGT

v2HS_196769 NM_014331 SOLUTE CARRIER FAMILY 7, (CATIONIC 
AMINO ACID TRANSPORTER, Y+ 
SYSTEM) MEMBER 11

SLC7A11 ATTAATCTGGACAGTTTCATCT

v2HS_196788 NM_016389 INFLUENZA VIRUS NS1A BINDING 
PROTEIN

IVNS1ABP TTATCTTCAAGCATTACCTCCA

v2HS_196804 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 
2 (P45)

SKP2 TTTACCTGTGAGGTCTAAGGTC

v2HS_196812 NM_005104 BROMODOMAIN CONTAINING 2 BRD2 TATAGAAAGGCCAAGCATAGGC
v2HS_196814 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP ATTTATCTACCAAATACATGGA

v2HS_196827 NM_005798 RET FINGER PROTEIN 2 RFP2 TATTTGCACACAAATTCTGCCA
v2HS_196833 NM_007013 WW DOMAIN CONTAINING E3 

UBIQUITIN PROTEIN LIGASE 1
WWP1 TATGATTCACAAAGTAAACCCT

v2HS_196834 NM_005923 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 5

MAP3K5 ATGTCATTGAGTATAGATTCCC

v2HS_196843 NM_005933 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA)

MLL TTTCTTCTTGATCTTATCTCCA

v2HS_196921 NM_006313 UBIQUITIN SPECIFIC PEPTIDASE 15 USP15 TAATCATAGTTCTTATAAGCGG
v2HS_196978 NM_007246 KELCH-LIKE 2, MAYVEN (DROSOPHILA) KLHL2 TTATGAAAGCAACTGTTGTCTA

v2HS_197054 NM_007219 RING FINGER PROTEIN 24 RNF24 ATATGTTGAGAGGCAGATTCTG
v2HS_197060 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 TTAAATTAATCTGGTTGGTCCA
v2HS_197064 NM_014248 RING-BOX 1 RBX1 TTGTAATTAGGTAACAGCAGGG
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v2HS_197071 NM_014245 RING FINGER PROTEIN 7 RNF7 AATTATCTTCTTAATCGCAGAG
v2HS_19708 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 TGTAATTAGGAGTCCCACACAG
v2HS_197083 NM_014253 ODZ, ODD OZ/TEN-M HOMOLOG 

1(DROSOPHILA)
ODZ1 TTTCCATATGTGATGATAGGCC

v2HS_19709 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 TATTCTGTACAATTCATATGGT
v2HS_19711 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 TATAGCCAGAAGTAAAGAACTC
v2HS_197129 NM_014372 RING FINGER PROTEIN 11 RNF11 TTATGAATAACCTTCATGACAC
v2HS_197156 NM_005885 MEMBRANE-ASSOCIATED RING FINGER 

(C3HC4) 6
37685 ATTTCACAAGAGTTGCCAAGCC

v2HS_197181 NM_006504 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE TACTGGTAGCATTTATCCTGCT

v2HS_197188 NM_014370 SERINE/THREONINE KINASE 23 STK23 ATCAATGAGCTGGACAATGGTC
v2HS_197189 NM_007170 TESTIS-SPECIFIC KINASE 2 TESK2 TAAATACATAGAAGCAGGCCCT
v2HS_197232 NM_005872 BREAST CARCINOMA AMPLIFIED 

SEQUENCE 2
BCAS2 TTAGTAGGTCGGTATCTGCGAG

v2HS_197234 NM_014264 POLO-LIKE KINASE 4 (DROSOPHILA) PLK4 TTTCTGGTAAATTGTCAAAGCT
v2HS_197246 NM_007028 TRIPARTITE MOTIF-CONTAINING 31 TRIM31 ATTTCCCTTGCTGATATGAGGG
v2HS_197247 NM_007266 XPA BINDING PROTEIN 1, GTPASE XAB1 ATATTTGGACATGTTCTGGGCC
v2HS_197252 NM_005808 CTD (CARBOXY-TERMINAL DOMAIN, RNA 

POLYMERASE II, POLYPEPTIDE A) SMALL 
PHOSPHATASE-LIKE

CTDSPL TTTCATTAGGTTTCAAAGCCCA

v2HS_197306 NM_006301 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 12

MAP3K12 GAATATAAAGACAACCCTGGCT

v2HS_197308 NM_006504 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE TATCTCAATCGTTATTTCTCCA

v2HS_197322 NM_007306 BREAST CANCER 1, EARLY ONSET BRCA1 ATTAATATTGCTTGAGCTGGCT
v2HS_197329 NM_014397 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 6
NEK6 TTAAAGTACTTGATCATCTGCG

v2HS_197330 NM_005986 SRY (SEX DETERMINING REGION Y)-BOX 
1

SOX1 TTTATAACAAATGCGACGAGCT

v2HS_197353 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 CTTTATTGAGACTCCAGTGGCC
v2HS_19737 NM_012250 RELATED RAS VIRAL (R-RAS) ONCOGENE 

HOMOLOG 2
RRAS2 TAAGGTTAACAAAGGCTGACAT

v2HS_19738 NM_012250 RELATED RAS VIRAL (R-RAS) ONCOGENE 
HOMOLOG 2

RRAS2 AATCATTGGGAACTCATCACGA

v2HS_197398 NM_005906 MALE GERM CELL-ASSOCIATED KINASE MAK ATATGCCTTTGTATAATGCCCA

v2HS_19740 NM_012250 RELATED RAS VIRAL (R-RAS) ONCOGENE 
HOMOLOG 2

RRAS2 GTTTCCTTTAAATTTGTCTGGA

v2HS_19741 NM_012250 RELATED RAS VIRAL (R-RAS) ONCOGENE 
HOMOLOG 2

RRAS2 TAAATTTGTCTGGAAATGACCA

v2HS_197429 NM_005915 MCM6 MINICHROMOSOME 
MAINTENANCE DEFICIENT 6 (MIS5 
HOMOLOG, S. POMBE) (S. CEREVISIAE)

MCM6 TTTACCACTGGTGTAGACAGCT

v2HS_197437 NM_007240 DUAL SPECIFICITY PHOSPHATASE 12 DUSP12 TATTATGGCCACACTTCGACTG
v2HS_197441 NM_007219 RING FINGER PROTEIN 24 RNF24 TATCAAAGGCATACAACATGAG
v2HS_197450 NM_006399 BASIC LEUCINE ZIPPER TRANSCRIPTION 

FACTOR, ATF-LIKE
BATF AACTCTTCTCACATCATCAGAT

v2HS_197456 NM_005915 MCM6 MINICHROMOSOME 
MAINTENANCE DEFICIENT 6 (MIS5 
HOMOLOG, S. POMBE) (S. CEREVISIAE)

MCM6 TATTGCTCCACAATGAAGTCCT

v2HS_197495 NM_014225 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT A (PR 65), 
ALPHA ISOFORM

PPP2R1A TTCTCATCAAAGAACTCCACTC

v2HS_197505 NM_006604 RET FINGER PROTEIN-LIKE 3 RFPL3 TAATCGAATCAAATTAGAATAT
v2HS_197514 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP ATATTTCATAGCACAGCAACGC

v2HS_197528 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, U

PTPRU TTAATGTAGTTGTTGGAGTCCC

v2HS_197529 NM_007013 WW DOMAIN CONTAINING E3 
UBIQUITIN PROTEIN LIGASE 1

WWP1 ATATTACATATAAGCGCCTCCT

v2HS_19754 XM_117531 #N/A #N/A TTTCAGGATCGTGCACTTTCTC
v2HS_197544 NM_005893 CALICIN CCIN TAATGCATTTACTTATTCTCCC
v2HS_19755 XM_117531 #N/A #N/A ATCTTCACAGACCCAGTTGGTC
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v2HS_197559 NM_006494 ETS2 REPRESSOR FACTOR ERF TTATAGTAATAGCGCAGGGCCC
v2HS_197590 NM_014458 KELCH-LIKE 20 (DROSOPHILA) KLHL20 ATAAGAGGATCCATCATGGCCT
v2HS_197628 NM_007217 PROGRAMMED CELL DEATH 10 PDCD10 AACATATACAACTTTCAGGCCA
v2HS_197637 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 TTTAGTGAAGATCCTCATGGAC
v2HS_197654 NM_005732 RAD50 HOMOLOG (S. CEREVISIAE) RAD50 TTAGACATTCAATGATGGTCGT
v2HS_197656 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, U
PTPRU TTACTCTGAGGATCAATGCGGA

v2HS_197675 NM_005906 MALE GERM CELL-ASSOCIATED KINASE MAK ATTTCTGATGACTGATTCAGGG

v2HS_197683 NM_014397 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 6

NEK6 TTAGCATAAGCCTTGACAGGTC

v2HS_197693 NM_172216 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 2, BETA

CAMKK2 TTACTGTGTAAACACATGATCC

v2HS_197713 NM_006537 UBIQUITIN SPECIFIC PEPTIDASE 3 USP3 TAGTTAGTGCTGATAAAGACAG
v2HS_197719 NM_005717 ACTIN RELATED PROTEIN 2/3 COMPLEX, 

SUBUNIT 5, 16KDA
ARPC5 ATATACTTCATTAGGAGATCCA

v2HS_197737 NM_005809 PEROXIREDOXIN 2 PRDX2 AATCATTAACAGTGATCTGGCG
v2HS_197750 NM_006536 CHLORIDE CHANNEL, CALCIUM 

ACTIVATED, FAMILY MEMBER 2
CLCA2 ATTTCATAGCTTGTAGCCTGGC

v2HS_197767 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 
2 (P45)

SKP2 TTATATCATAGCACCGACTGAG

v2HS_197785 NM_014383 ZINC FINGER AND BTB DOMAIN 
CONTAINING 32

ZBTB32 GAAGGGAATGCCATATCTGGGC

v2HS_197794 NM_007065 CDC37 CELL DIVISION CYCLE 37 
HOMOLOG (S. CEREVISIAE)

CDC37 TTATTGGAAGATCATTGCTGTT

v2HS_1978 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 2, BETA

CAMKK2 CTGTGTAAACACATGATCCGCT

v2HS_197812 NM_005884 P21(CDKN1A)-ACTIVATED KINASE 4 PAK4 ATCTTGATGAAGTTGTCCAGGT
v2HS_197843 NM_005990 SERINE/THREONINE KINASE 10 STK10 TTGATGATTGAGTGACTCTGCA
v2HS_1979 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE KINASE 2, BETA
CAMKK2 TTTGGACAGCACCTTCATTGCA

v2HS_197923 NM_006409 ACTIN RELATED PROTEIN 2/3 COMPLEX, 
SUBUNIT 1A, 41KDA

ARPC1A ATTTGCGACAATCTTGCTTGTC

v2HS_197924 NM_006537 UBIQUITIN SPECIFIC PEPTIDASE 3 USP3 ATCTCGTAACGAACAAACTGGT
v2HS_197989 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP GTAGCTAAAGGGACTATTTGCC

v2HS_19799 AK057224 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 TTAGCTAAATGAAGAGGCTCGT
v2HS_1980 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE KINASE 2, BETA
CAMKK2 ATACTGATTCAGCTGCACACAG

v2HS_19801 NM_152467 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 TAAACCCACCACATATGTAGAC
v2HS_19802 AK057224 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 ATAGCCTTTCAAATAGGCTGCC
v2HS_19803 NM_152467 HYPOTHETICAL PROTEIN FLJ32662 KLHL10 TATACTCATGCCATGAGCATCA
v2HS_198054 NM_005906 MALE GERM CELL-ASSOCIATED KINASE MAK TTAACATATAGAGTTCAGCCAT

v2HS_198066 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 4

MAP3K4 TTTCTCCTCAGATGAAGGTGGT

v2HS_198083 NM_007178 SERINE/THREONINE KINASE RECEPTOR 
ASSOCIATED PROTEIN

STRAP TTTCACTTACAGGTAACACCAA

v2HS_198092 NM_014321 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 6 HOMOLOG-LIKE (YEAST)

ORC6L TTAAATAAGCCCTGTCCAAGGG

v2HS_198098 NM_005881 BRANCHED CHAIN KETOACID 
DEHYDROGENASE KINASE

BCKDK TAAGTCCATCTGTCTGGGTCCC

v2HS_198114 NM_005802 TOPOISOMERASE I BINDING, 
ARGININE/SERINE-RICH

TOPORS TTCTCATAAGAACCTAAGTCCT

v2HS_198117 NM_014379 POTASSIUM CHANNEL, SUBFAMILY V, 
MEMBER 1

KCNV1 GATAATATACACATGAAGGCCA

v2HS_198127 NM_006609 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 2

MAP3K2 ATTCCTGATGATTATCTGGGTA

v2HS_198138 NM_005744 ARIADNE HOMOLOG ARIH1 TTGGACTTTAACAACATGGTGG
v2HS_198196 NM_016389 INFLUENZA VIRUS NS1A BINDING 

PROTEIN
IVNS1ABP ATTCAACAAGACTTCAACAGCT

v2HS_198242 NM_005933 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA)

MLL ATTCAAGATCAGTAGCGGTCCC

v2HS_198262 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 TATTGAGACTCCAGTGGCCCAT
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v2HS_198275 NM_005877 SPLICING FACTOR 3A, SUBUNIT 1, 

120KDA
SF3A1 ATATCTTGTACTTGGGTGTCCT

v2HS_198341 NM_005986 SRY (SEX DETERMINING REGION Y)-BOX 
1

SOX1 TAAACTTATAGCATAGGCTCAC

v2HS_198372 NM_006604 RET FINGER PROTEIN-LIKE 3 RFPL3 TTCTCCTATGACTGTATAATGC
v2HS_198375 NM_005933 MYELOID/LYMPHOID OR MIXED-LINEAGE 

LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA)

MLL TATTGGTTTGCGAATAAGACCT

v2HS_198401 NM_014427 COPINE VII CPNE7 GAAATTGATGGCAAAGTCATGG
v2HS_198414 NM_007118 TRIPLE FUNCTIONAL DOMAIN (PTPRF 

INTERACTING)
TRIO ATATGTTCATATATTCCCTGGT

v2HS_198421 NM_007178 SERINE/THREONINE KINASE RECEPTOR 
ASSOCIATED PROTEIN

STRAP TTTGTTCAAGTCATATATGCGT

v2HS_198487 NM_005843 SIGNAL TRANSDUCING ADAPTOR 
MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 2

STAM2 TTTAGTAGAAAGAATGACTGCT

v2HS_198491 NM_005879 TRAF INTERACTING PROTEIN TRAIP CAATATCATCACGGAAGGATGG
v2HS_198510 NM_005923 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 5
MAP3K5 TTTAATCCTTCCAGTATTTGCT

v2HS_198530 NM_005813 PROTEIN KINASE D3 PRKD3 AATGTTTGTGAAATCTCGTGGT
v2HS_198535 NM_006604 RET FINGER PROTEIN-LIKE 3 RFPL3 AATACTTACGACTCAATAATCG
v2HS_198548 NM_006321 ARIADNE HOMOLOG 2 (DROSOPHILA) ARIH2 TTCAAGAATAAAGGTGAGCCAC

v2HS_198549 NM_007179 INSULIN-LIKE 6 INSL6 TTATACTCAGGTAGTGACTGCA
v2HS_198563 NM_005928 MILK FAT GLOBULE-EGF FACTOR 8 

PROTEIN
MFGE8 TTTGGAACAGATATCCAGGGCG

v2HS_198583 NM_006537 UBIQUITIN SPECIFIC PEPTIDASE 3 USP3 GTACCATTTCATGTCTAGGCCT
v2HS_19861 NM_005028 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 

5-KINASE, TYPE II, ALPHA
PIP5K2A TTAAACTTGAAATGGCTCGGCA

v2HS_19862 NM_005028 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE II, ALPHA

PIP5K2A TCCTATACACAGACAAACGGTG

v2HS_198628 NM_005843 SIGNAL TRANSDUCING ADAPTOR 
MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 2

STAM2 TAAATATGAAGTTTGAGCAGGC

v2HS_19863 NM_005028 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE II, ALPHA

PIP5K2A TTTCCTATACACAGACAAACGG

v2HS_198633 NM_006456 ST6 (ALPHA-N-ACETYL-NEURAMINYL-2,3-
BETA-GALACTOSYL-1,3)-N-
ACETYLGALACTOSAMINIDE ALPHA-2,6-
SIALYLTRANSFERASE 2

ST6GALNAC2 TATTATGGAGCAGAAGTAAGCC

v2HS_198635 NM_014294 TRANSLOCATION ASSOCIATED 
MEMBRANE PROTEIN 1

TRAM1 ATATGGCCTTCTTAGAACAGGC

v2HS_198638 NM_005978 S100 CALCIUM BINDING PROTEIN A2 S100A2 TTGCACATGACAGTGATGAGTG
v2HS_198642 NM_005754 RAS-GTPASE-ACTIVATING PROTEIN SH3-

DOMAIN-BINDING PROTEIN
G3BP TATTCCAATGAATGAAACATAC

v2HS_198647 NM_005732 RAD50 HOMOLOG (S. CEREVISIAE) RAD50 TTAATCCTGTAGAATTTCTCCA
v2HS_198649 NM_005876 AORTIC PREFERENTIALLY EXPRESSED 

GENE 1
APEG1 TAAGTGAGACCTTGAAGGTGGG

v2HS_19867 NM_152461 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 1

ERN1 AATGTAAACCAGGCCCTATCAT

v2HS_198692 NM_006325 RAN, MEMBER RAS ONCOGENE FAMILY RAN ATTTGATATGTACAAACCACAT

v2HS_198700 NM_014427 COPINE VII CPNE7 TTATAACTGCGTCTCTTCTGCT
v2HS_198702 NM_007039 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 21
PTPN21 ATATTCTGTGAATACCATTCCT

v2HS_19871 NM_152461 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 1

ERN1 ATCTTCCAAGAGTGCAATTCCC

v2HS_198729 NM_014413 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 1

EIF2AK1 TTAGCAGACCTCATTAAGTGAG

v2HS_198732 NM_005813 PROTEIN KINASE D3 PRKD3 ATTTCTGAAAGTGGAATTTCCT
v2HS_198741 NM_005781 TYROSINE KINASE, NON-RECEPTOR, 2 TNK2 TTCTTGACGTACTCAAAGTGGG
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v2HS_198745 NM_007313 V-ABL ABELSON MURINE LEUKEMIA 

VIRAL ONCOGENE HOMOLOG 1
ABL1 TATGCTTAGAGTGTTATCTCCA

v2HS_198746 NM_005808 CTD (CARBOXY-TERMINAL DOMAIN, RNA 
POLYMERASE II, POLYPEPTIDE A) SMALL 
PHOSPHATASE-LIKE

CTDSPL TATTCTGAGCATAGGCACAGTG

v2HS_198762 NM_006609 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 2

MAP3K2 TTAACAAATAAACATACCTCTC

v2HS_198862 NM_014379 POTASSIUM CHANNEL, SUBFAMILY V, 
MEMBER 1

KCNV1 TAATAATAGCAATAGGCAAGGC

v2HS_198882 NM_006511 REGULATORY SOLUTE CARRIER 
PROTEIN, FAMILY 1, MEMBER 1

RSC1A1 TATTTCAACATTAGTTTCTGGG

v2HS_198884 NM_007199 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 3

IRAK3 TTATGTTCAGGAATAAGAACAT

v2HS_198913 NM_007306 BREAST CANCER 1, EARLY ONSET BRCA1 ATAAAGGACACTGTGAAGGCCC
v2HS_199006 NM_007064 KALIRIN, RHOGEF KINASE KALRN TTTCCTTCCAAGAAATGGTGGC
v2HS_199015 BI560905 ARIADNE HOMOLOG ARIH1 TTATGCAGGGCCATTCTCAGTC
v2HS_199021 NM_014294 TRANSLOCATION ASSOCIATED 

MEMBRANE PROTEIN 1
TRAM1 ATAGATATAAATCAAGTAGGCA

v2HS_199034 NM_006568 CELL GROWTH REGULATOR WITH RING 
FINGER DOMAIN 1

CGRRF1 TATTGTATCAACACAGATGGAT

v2HS_199046 NM_007218 RING FINGER PROTEIN 139 RNF139 ATGTACATTAACACTGTAGCCT
v2HS_199049 NM_006398 UBIQUITIN D UBD ATAAGATGAGAGGCTTCTCCGT
v2HS_199063 NM_006540 NUCLEAR RECEPTOR COACTIVATOR 2 NCOA2 TAAGATTGCACATTTGTCAGGT

v2HS_199083 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, U

PTPRU AATTACTCTGAGGATCAATGCG

v2HS_199084 NM_005843 SIGNAL TRANSDUCING ADAPTOR 
MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 2

STAM2 TTTGTTATATAGTTCCAGAGCT

v2HS_199087 NM_005843 SIGNAL TRANSDUCING ADAPTOR 
MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 2

STAM2 TTTCAGGTTGGTATCACAAGGA

v2HS_199140 NM_080631 VACUOLAR PROTEIN SORTING 41 
(YEAST)

VPS41 ATCTTTCTTCAAATGATCCCGA

v2HS_199143 NM_014249 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP E, MEMBER 3

NR2E3 TTCAGCTGTTATAAGGCTGGCC

v2HS_199171 NM_014321 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 6 HOMOLOG-LIKE (YEAST)

ORC6L TTTAAAGGCAACAGTCTTAGGA

v2HS_199229 NM_014248 RING-BOX 1 RBX1 TTAGGTAACAGCAGGGAAAGTC
v2HS_199248 NM_007181 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 1
MAP4K1 AATTCCATGCAGATCCAGAGTT

v2HS_199262 NM_005885 MEMBRANE-ASSOCIATED RING FINGER 
(C3HC4) 6

37685 TTTAATATGTTCATAAAGGCGC

v2HS_199275 NM_007051 FAS (TNFRSF6) ASSOCIATED FACTOR 1 FAF1 TTTCAATGCCAGTACATGCCTG

v2HS_199322 NM_014249 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP E, MEMBER 3

NR2E3 ATTCTCATCAGCATCCTCTGGC

v2HS_19933 NM_005026 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, DELTA POLYPEPTIDE

PIK3CD TAACACGTCCTGAGGACCAGCG

v2HS_199347 NM_006604 RET FINGER PROTEIN-LIKE 3 RFPL3 TTAAACATTGATTTGAACTTAC
v2HS_199401 NM_014241 PROTEIN TYROSINE PHOSPHATASE-LIKE 

(PROLINE INSTEAD OF CATALYTIC 
ARGININE), MEMBER A

PTPLA ACAAAGGTATATATGATGCCAT

v2HS_199445 NM_014253 ODZ, ODD OZ/TEN-M HOMOLOG 
1(DROSOPHILA)

ODZ1 ATACTCAAAGATGTAACGCCGC

v2HS_199450 NM_014321 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 6 HOMOLOG-LIKE (YEAST)

ORC6L TTAATTAAATAAGCCCTGTCCA

v2HS_199479 NM_007266 XPA BINDING PROTEIN 1, GTPASE XAB1 ATTCATGACCACAATGAAAGGC
v2HS_199505 BI560905 ARIADNE HOMOLOG ARIH1 TATAGTTTGTGCTCAAAGCGCA
v2HS_199529 NM_005879 TRAF INTERACTING PROTEIN TRAIP TTAGATTCTCGTACTCTTTCTT
v2HS_199552 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 

2 (P45)
SKP2 CTATCACTTAAGTCTAGATGGA

v2HS_199558 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 4

MAP3K4 TTTGAGCTTTACTGAACATCCA

v2HS_199604 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 TAAATCTATCAGCTTAGCACCA
v2HS_199615 NM_006313 UBIQUITIN SPECIFIC PEPTIDASE 15 USP15 TTGTTCCACAATCTGGTCTCCT
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v2HS_199625 NM_006409 ACTIN RELATED PROTEIN 2/3 COMPLEX, 

SUBUNIT 1A, 41KDA
ARPC1A TTGAGTGATGCTATTCTGGTGC

v2HS_199670 NM_006526 ZINC FINGER PROTEIN 217 ZNF217 TTACAGAAATAGTCTCTTCCCG
v2HS_199736 NM_006374 SERINE/THREONINE KINASE 25 (STE20 

HOMOLOG, YEAST)
STK25 ATTCTGGATGACACAAGTACTT

v2HS_19974 NM_005022 PROFILIN 1 PFN1 TTTCTTGTTGATCAAACCACCG
v2HS_199741 NM_006447 UBIQUITIN SPECIFIC PEPTIDASE 16 USP16 TAGAGAGATGACTATTTGCGGT
v2HS_199743 NM_006540 NUCLEAR RECEPTOR COACTIVATOR 2 NCOA2 TTCTGAATACACCTTCTTACCA

v2HS_199746 NM_006398 UBIQUITIN D UBD TTTACTAGTCTCAGTAATACAT
v2HS_19976 NM_005022 PROFILIN 1 PFN1 TTGCCCATCAGCAGGACTAGCG
v2HS_199794 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 

2 (P45)
SKP2 ATATCATAGCACCGACTGAGTG

v2HS_199854 NM_006536 CHLORIDE CHANNEL, CALCIUM 
ACTIVATED, FAMILY MEMBER 2

CLCA2 TAATATAATCTCAGGAGGACCA

v2HS_199855 NM_005897 INTRACISTERNAL A PARTICLE-
PROMOTED POLYPEPTIDE

IPP AATTTCTAGGTGCATACTGCCT

v2HS_199908 NM_006352 ZINC FINGER PROTEIN 238 ZNF238 ATACAATAACAGTAATTCACAT
v2HS_199919 NM_014264 POLO-LIKE KINASE 4 (DROSOPHILA) PLK4 ATAAATAGTGATCGTATTTCCA
v2HS_19997 NM_031244 SIRTUIN (SILENT MATING TYPE 

INFORMATION REGULATION 2 
HOMOLOG) 5 (S. CEREVISIAE)

SIRT5 TTCTCAACTGGGATGCTGGCAT

v2HS_199981 NM_014241 PROTEIN TYROSINE PHOSPHATASE-LIKE 
(PROLINE INSTEAD OF CATALYTIC 
ARGININE), MEMBER A

PTPLA GTGAACTATCTCAAGCAAGGCA

v2HS_199991 NM_005821 NEIGHBOR OF BRCA1 GENE 2 ARL17P1 AATACTATTCAGATCAAATGAA
v2HS_199993 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP TTTATGTTACAATTTATACTGC

v2HS_200009 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 TTAAACATTCACGTACAACGTG
v2HS_200063 NM_014226 RENAL TUMOR ANTIGEN RAGE CTTGCTCAATACTTTCAAAGCG
v2HS_200084 NM_006399 BASIC LEUCINE ZIPPER TRANSCRIPTION 

FACTOR, ATF-LIKE
BATF AATACTCTTCTGCATTGGGCCT

v2HS_200176 NM_022076 DUAL SPECIFICITY PHOSPHATASE 21 DUSP21 ATTTCATGAGGTACGCAAGGCA
v2HS_200231 AB040923 KELCH-LIKE 1 (DROSOPHILA) KLHL1 TAGTTTATGGAGCTCCTCAGCT
v2HS_200283 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 CATAGAAACAAGACTGGATGGA
v2HS_200305 NM_181690 V-AKT MURINE THYMOMA VIRAL 

ONCOGENE HOMOLOG 3 (PROTEIN 
KINASE B, GAMMA)

AKT3 TTGAGGTTTCTCTTTATATCCT

v2HS_200316 NM_015057 MYC BINDING PROTEIN 2 MYCBP2 TAATGTGATGAAAGACGTTGCT
v2HS_200325 R41277 RING FINGER PROTEIN 44 RNF44 TTTAACATAACTAGTATGTTGT
v2HS_200379 NM_080928 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 15
ASB15 TTATTCAGCAATAGCCTCAGCA

v2HS_200386 XM_297811 #N/A #N/A TTACAGAGGACCTCCTGGAGCA
v2HS_200448 NM_015057 MYC BINDING PROTEIN 2 MYCBP2 ATAAATAACCCTGAGCATACCC
v2HS_200455 NM_015089 P53-ASSOCIATED PARKIN-LIKE 

CYTOPLASMIC PROTEIN
PARC TAGAGTTTACAGTAACGAGGCA

v2HS_200458 XM_376680 KIAA1718 PROTEIN KIAA1718 TTATCATAGCGATACAACTGCC
v2HS_200472 NM_130389 TRIPARTITE MOTIF-CONTAINING 34 TRIM34 TTACACAGTGATCTTAATAGTT
v2HS_200524 NM_020903 UBIQUITIN SPECIFIC PEPTIDASE 29 USP29 TTGATCTCAGAAATCATCTCCT
v2HS_200525 XM_297811 #N/A #N/A TATACATTTCTCTGTCCCTGAG
v2HS_200551 NM_130785 TRANSMEMBRANE PHOSPHOINOSITIDE 3-

PHOSPHATASE AND TENSIN HOMOLOG 2
TPTE2 ATAATATAGGCTTTCCTCGGCA

v2HS_200554 NM_032236 HYPOTHETICAL PROTEIN FLJ11328 USP48 ATTCATCTTTATTTAAGGTGCT
v2HS_200588 NM_021643 TRIBBLES HOMOLOG 2 (DROSOPHILA) TRIB2 TTTATACATGTGGGACAACCTG

v2HS_200591 NM_153230 F-BOX PROTEIN 39 FBXO39 TACTCAGACAAGACAGGAGGCC
v2HS_200597 NM_021633 KELCH-LIKE 12 (DROSOPHILA) KLHL12 ATAATATACCCTTCTCAGTCTT
v2HS_200609 NM_181659 NUCLEAR RECEPTOR COACTIVATOR 3 NCOA3 TTATATCTTCAAAGCCAGGCCT

v2HS_200630 XM_068965 #N/A #N/A CTTTGGTTAATGGTTGTCTGCT
v2HS_200667 NM_182776 MCM7 MINICHROMOSOME 

MAINTENANCE DEFICIENT 7 (S. 
CEREVISIAE)

MCM7 TTGACCTGCCAGACATTGAGCT
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v2HS_200683 NM_177560 CASEIN KINASE 2, ALPHA 1 

POLYPEPTIDE
CSNK2A1 TTGTAATCTCTGGAGAAGAGCA

v2HS_200740 NM_015089 P53-ASSOCIATED PARKIN-LIKE 
CYTOPLASMIC PROTEIN

PARC TATTCTCCATAGCCACTACGGC

v2HS_200775 NM_138822 PEPTIDYLGLYCINE ALPHA-AMIDATING 
MONOOXYGENASE

PAM TTTCTTCCAAATGATGAATGCT

v2HS_200776 NM_020935 UBIQUITIN SPECIFIC PEPTIDASE 37 USP37 TATTGTAGTGAACTACTAGGCT
v2HS_200868 NM_015017 UBIQUITIN SPECIFIC PEPTIDASE 33 USP33 ATATGTCACAATTTGAGCTGGA
v2HS_200909 NM_138995 MYOSIN IIIB MYO3B TTCACAATCCAGCTGAAGAGCC
v2HS_200945 NM_022048 CASEIN KINASE 1, GAMMA 1 CSNK1G1 TTTACATCTGCTACTATTCTGA
v2HS_200948 NM_153230 F-BOX PROTEIN 39 FBXO39 TTAGGTTGAGATAATCCAGGCG
v2HS_200958 NM_139317 LIVIN INHIBITOR-OF-APOTOSIS BIRC7 ATTCAGAAGCATCCAAACAGGT
v2HS_200978 XM_031831 #N/A #N/A TGAATGATCCACCTTGTCTCAT
v2HS_200999 NM_021643 TRIBBLES HOMOLOG 2 (DROSOPHILA) TRIB2 TTATTGATTGAAGAGATTAGGA

v2HS_201009 NM_080928 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 15

ASB15 ATTTCAGTGCAAGATAATGCCC

v2HS_201026 NM_181713 UBX DOMAIN CONTAINING 4 UBXD4 TAAGATTCTAAACAATACAGCT
v2HS_201035 XM_496477 #N/A #N/A TTCATTTGTCTTTCATAATGGG
v2HS_201046 NM_021627 SUMO1/SENTRIN/SMT3 SPECIFIC 

PEPTIDASE 2
SENP2 ATACATGAAGTGCTGGATAGCC

v2HS_201059 NM_022488 ATG3 AUTOPHAGY RELATED 3 HOMOLOG 
(S. CEREVISIAE)

ATG3 TTCTATTGTTGGAATGACAGCT

v2HS_201065 XM_372125 SIMILAR TO POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 1

LOC389768 TTCTACCAAGGATTTGTCACCA

v2HS_201074 NM_020935 UBIQUITIN SPECIFIC PEPTIDASE 37 USP37 TTAACCTTCTTGAGTAAATCCT
v2HS_201078 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 AATGAGCTAAAGAGATTCTCTC
v2HS_201100 NM_020886 UBIQUITIN SPECIFIC PEPTIDASE 28 USP28 ATAACATATTTCAGCATGTCCG
v2HS_201104 BG720277 RING FINGER PROTEIN 123 RNF123 TTTAATGCTCACTGTGGCCCTG
v2HS_201113 XM_376680 KIAA1718 PROTEIN KIAA1718 AACTACTTGGAGATCAAGGGCT
v2HS_201190 NM_022488 ATG3 AUTOPHAGY RELATED 3 HOMOLOG 

(S. CEREVISIAE)
ATG3 ATTGATGAATATGGTCAATGGT

v2HS_201198 NM_021633 KELCH-LIKE 12 (DROSOPHILA) KLHL12 CTTTCCAATCATCTAGGCTGGA
v2HS_201229 NM_021627 SUMO1/SENTRIN/SMT3 SPECIFIC 

PEPTIDASE 2
SENP2 TTAATGACTTCATCATTGAGCC

v2HS_201231 XM_070335 #N/A #N/A ATTATATTCCTCAGTATTTGGG
v2HS_201239 AB040923 KELCH-LIKE 1 (DROSOPHILA) KLHL1 AACTCTTTCAACATCAGTAGGT
v2HS_201248 NM_130785 TRANSMEMBRANE PHOSPHOINOSITIDE 3-

PHOSPHATASE AND TENSIN HOMOLOG 2
TPTE2 AATATTTCGGAGGCAATAAGGA

v2HS_201299 NM_138733 PHOSPHOGLYCERATE KINASE 2 PGK2 ATGACTCATAAGAACTACTGCC
v2HS_20131 NM_005018 PROGRAMMED CELL DEATH 1 PDCD1 ATGCGGTACCAGTTTAGCACGA
v2HS_201330 NM_021627 SUMO1/SENTRIN/SMT3 SPECIFIC 

PEPTIDASE 2
SENP2 TTCTCAATGAACATAGAGGTCC

v2HS_201340 XM_210357 #N/A #N/A TTGATGTTGAGTTCTACTAGCA
v2HS_201363 NM_022048 CASEIN KINASE 1, GAMMA 1 CSNK1G1 TAAATGAAGCTGTGGAGCACGT
v2HS_201366 NM_020935 UBIQUITIN SPECIFIC PEPTIDASE 37 USP37 ATAACCAGAGAATCTCTCTGCT
v2HS_201401 NM_001144 AUTOCRINE MOTILITY FACTOR 

RECEPTOR
AMFR TTTAATAAAGCCCTTCAAGGTT

v2HS_201405 XM_376680 KIAA1718 PROTEIN KIAA1718 TTAATAGAGAAGGGTAAGTCCT
v2HS_201407 R41277 RING FINGER PROTEIN 44 RNF44 TTAACATAACTAGTATGTTGTA
v2HS_201484 NM_015089 P53-ASSOCIATED PARKIN-LIKE 

CYTOPLASMIC PROTEIN
PARC TATAGAAATGGCTGGACTTGGA

v2HS_201501 NM_133170 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, T

PTPRT ATAAACACTGACAGGAGCTCCC

v2HS_201516 NM_080549 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 6

PTPN6 TTACAAGAGGAGAAGGGTTGGC

v2HS_201519 NM_022066 UBIQUITIN-CONJUGATING ENZYME E2O UBE2O AACTTGTAAACCTCTGGGCCTG

v2HS_201525 NM_153498 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE ID

CAMK1D TTCTGTGGAGATAGTACACGGC

v2HS_201530 NM_020341 P21(CDKN1A)-ACTIVATED KINASE 7 PAK7 TTTAAGAATGGATGTCCGAGGA
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v2HS_201550 NM_015076 CELL DIVISION CYCLE 2-LIKE 6 (CDK8-

LIKE)
CDC2L6 ATTTGCTTCAATGCATATTCCT

v2HS_201552 NM_022105 DEATH INDUCER-OBLITERATOR 1 DIDO1 ATACGAATACTTACCAGAGCCT
v2HS_201567 XM_093359 #N/A #N/A TATCAGAAAGATACTTCATGCC
v2HS_201569 AB011133 MICROTUBULE ASSOCIATED 

SERINE/THREONINE KINASE 3
MAST3 TATTCAGGAGAGATGGGCTGGG

v2HS_201586 AB011133 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE 3

MAST3 TATTCCATGACCATACATAGGT

v2HS_201588 NM_130466 UBIQUITIN PROTEIN LIGASE E3B UBE3B AATATGATGAATTTACGAAGCA
v2HS_201596 NM_015052 HECT, C2 AND WW DOMAIN 

CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 1

HECW1 TTATTCCGCCAGTCATTTAGGT

v2HS_201599 NM_147188 F-BOX PROTEIN 22 FBXO22 TTTAAGGTCATGTTACACAGCA
v2HS_201603 NM_198156 VON HIPPEL-LINDAU TUMOR 

SUPPRESSOR
VHL AATACTTCTCTAATGGGCAGGC

v2HS_201612 NM_145331 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7

MAP3K7 ATTTCCTCCATTGAAGGGCGCT

v2HS_201620 NM_015255 UBIQUITIN PROTEIN LIGASE E3 
COMPONENT N-RECOGNIN 2

UBR2 TTTCATTTGTAGTGTGAAGGCT

v2HS_201621 NM_012173 F-BOX PROTEIN 25 FBXO25 TTCAAAGAGGACTCATTTGGGC
v2HS_201631 NM_057159 ENDOTHELIAL DIFFERENTIATION, 

LYSOPHOSPHATIDIC ACID G-PROTEIN-
COUPLED RECEPTOR, 2

EDG2 TATCACAGATACAGTTCCAGCC

v2HS_201648 NM_012175 F-BOX PROTEIN 3 FBXO3 ATTCATATACCCGACCTGGGCT
v2HS_201650 NM_147188 F-BOX PROTEIN 22 FBXO22 TTTCCTTGCTCTCTTATGGCCA
v2HS_201663 NM_033632 F-BOX AND WD-40 DOMAIN PROTEIN 7 

(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 TAATGTTCTCAGACATTTGCCT

v2HS_201671 NM_033624 F-BOX PROTEIN 21 FBXO21 TTATGCTTCATAATGAGCCCGA
v2HS_201675 NM_030906 SERINE/THREONINE KINASE 33 STK33 TTTATCTAAGCCACTATCAGCC
v2HS_201698 NM_015869 PEROXISOME PROLIFERATIVE 

ACTIVATED RECEPTOR, GAMMA
PPARG TTATTCATCAAGGAGGCCAGCA

v2HS_201700 NM_145161 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 5

MAP2K5 TAGTAGTATGACCTTTACAGCT

v2HS_201703 AB018324 SNF1-LIKE KINASE 2 SNF1LK2 TTTATGCTCCTTGATTTGGGCT
v2HS_201713 NM_145161 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE 5
MAP2K5 ATCCCTGAAGAGTAACTGCGGC

v2HS_201717 NM_012175 F-BOX PROTEIN 3 FBXO3 AATAAACATGTCAATAGCAGCT
v2HS_201723 AB023182 SERINE/THREONINE KINASE 38 LIKE STK38L ATTTCATACATAATCACTCCCA
v2HS_201741 NM_020429 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 

LIGASE 1
SMURF1 TTTCTTTGCAAGGTTCTTGGCA

v2HS_201743 NM_138982 MITOGEN-ACTIVATED PROTEIN KINASE 
10

MAPK10 TATATCTGAGGTGGAGGCGCCT

v2HS_201747 NM_058216 RAD51 HOMOLOG C (S. CEREVISIAE) RAD51C TAATTCTTCCTCTGGGTCTCGT
v2HS_201748 NM_012160 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 4
FBXL4 TTTGTTAAGACTGTCCATTCCA

v2HS_201754 NM_015902 E3 UBIQUITIN PROTEIN LIGASE, HECT 
DOMAIN CONTAINING, 1

EDD1 ATTGTGATTGAGGGCATAGGCT

v2HS_201759 NM_003218 TELOMERIC REPEAT BINDING FACTOR 
(NIMA-INTERACTING) 1

TERF1 TTTCATTGGAACAGGATTTGGG

v2HS_201764 BC036504 CHROMOSOME 9 OPEN READING FRAME 
96

C9ORF96 TTTCAGAAGCCTCTTCATGGCC

v2HS_201766 NM_022972 FIBROBLAST GROWTH FACTOR 
RECEPTOR 2 (BACTERIA-EXPRESSED 
KINASE, KERATINOCYTE GROWTH 
FACTOR RECEPTOR, CRANIOFACIAL 
DYSOSTOSIS 1, CROUZON SYNDROME, 
PFEIFFER SYNDROME, JACKSON-WEISS 
SYNDROME)

FGFR2 TTATGATATTCTTGTGTTTCCC

v2HS_201774 M74161 INOSITOL POLYPHOSPHATE-5-
PHOSPHATASE, 75KDA

INPP5B ATATAACAGCAGCATAATCCCA

v2HS_201780 AB051552 DOUBLECORTIN AND CAM KINASE-LIKE 
3

DCAMKL3 TTCCACAAGGTCCTTCTTGGCC

v2HS_201789 NM_033624 F-BOX PROTEIN 21 FBXO21 TTATTTAAGATCTTCTGTTGCC
v2HS_201790 XM_047355 DOUBLECORTIN AND CAM KINASE-LIKE 

3
DCAMKL3 TATCAGCTTCAGGAGATATGCC
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v2HS_201795 NM_021874 #N/A #N/A TTTAGCTCATCCTTGAAGGCCT
v2HS_201802 NM_007314 V-ABL ABELSON MURINE LEUKEMIA 

VIRAL ONCOGENE HOMOLOG 2 (ARG, 
ABELSON-RELATED GENE)

ABL2 TATTGAAGCCGGTCTCTGTGGT

v2HS_201808 NM_022105 DEATH INDUCER-OBLITERATOR 1 DIDO1 TTTAATACCTGCCTGAGCACCG
v2HS_201810 NM_012160 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 4
FBXL4 ATAAGGATTTGCAGAACAAGCG

v2HS_201818 NM_016151 TAO KINASE 2 TAOK2 AATGCTCTAGATTTGGGCTGGA
v2HS_201826 NM_015255 UBIQUITIN PROTEIN LIGASE E3 

COMPONENT N-RECOGNIN 2
UBR2 ATACAAGTTGAACTCTTTGGCA

v2HS_201833 NM_030906 SERINE/THREONINE KINASE 33 STK33 ATTCTCAATCCTTATGTGAGGA
v2HS_201855 AB002331 DEATH INDUCER-OBLITERATOR 1 DIDO1 TAGAAACTTCATTGTCGCTGCG
v2HS_201856 NM_145686 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 4
MAP4K4 ATTTCTCTGGAGATGTAAGCGA

v2HS_201858 NM_002230 JUNCTION PLAKOGLOBIN JUP TTGAAGAGGGAGTTGGTGAGCT
v2HS_201860 NM_007174 CITRON (RHO-INTERACTING, 

SERINE/THREONINE KINASE 21)
CIT TTTCCCTTGCAGCAAATGACCC

v2HS_201866 NM_033312 CDC14 CELL DIVISION CYCLE 14 
HOMOLOG A (S. CEREVISIAE)

CDC14A AATCCCTTTCTGATTCCCTGCA

v2HS_201871 NM_139078 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 TTATACTTCCAAGCCTCCTGCA

v2HS_201878 NM_133170 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, T

PTPRT ATATTGTAGTAGAGAGAACGGA

v2HS_201880 NM_002890 RAS P21 PROTEIN ACTIVATOR (GTPASE 
ACTIVATING PROTEIN) 1

RASA1 TTAACTCACAAGACTGCTTGCT

v2HS_201895 NM_138270 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX ATAAATCTATTCCTGAACTCCT

v2HS_201903 NM_032590 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 10

FBXL10 ATAGACTTGCAGTGGTTCAGGT

v2HS_201904 AF172264 TRAF2 AND NCK INTERACTING KINASE TNIK ATAAACTTGCCCGTATGTTCCA

v2HS_201906 NM_001005366 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 10

FBXL10 ATATTGGTCCAGCTGAGGTCGA

v2HS_201908 NM_133330 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 ATAGAGAAAGGTGAACTTGGCT

v2HS_201928 NM_057159 ENDOTHELIAL DIFFERENTIATION, 
LYSOPHOSPHATIDIC ACID G-PROTEIN-
COUPLED RECEPTOR, 2

EDG2 TTATCCTCCAAGAGAGGACGGC

v2HS_201931 NM_145331 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7

MAP3K7 TTTGCAAACAACTCCAAAGGCT

v2HS_201935 NM_173500 KIAA0847 PROTEIN TTBK2 ATATCTCTCCTTAATAGAGCCT
v2HS_201944 NM_080588 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 7
PTPN7 TTAAGTTCAGAGAGACATTGGA

v2HS_201950 NM_147780 CATHEPSIN B CTSB TTGTATCCGTAGTGCTTGTCCT
v2HS_201953 BC036504 CHROMOSOME 9 OPEN READING FRAME 

96
C9ORF96 TTATCACATGCTTGACTTTGGT

v2HS_201959 NM_012160 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 4

FBXL4 ATTCTTGTTCCTAATATGTCCA

v2HS_201960 NM_007174 CITRON (RHO-INTERACTING, 
SERINE/THREONINE KINASE 21)

CIT ATTTGCTGCAAGTTTATTGGCT

v2HS_201969 NM_012160 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 4

FBXL4 TTTCATTAAGAAAGTGGCTGCA

v2HS_201971 NM_032435 MIXED LINEAGE KINASE 4 KIAA1804 AATGCTTAAACAACAGTAAGGC
v2HS_201977 M74161 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE, 75KDA
INPP5B ATACTCTTCAATGTGGGCTGCC

v2HS_201985 NM_002890 RAS P21 PROTEIN ACTIVATOR (GTPASE 
ACTIVATING PROTEIN) 1

RASA1 TTTCTCTGTCATTTAGTGTGCA

v2HS_201990 NM_018438 F-BOX PROTEIN 6 FBXO6 ATGCTGGAAGAGGATGTAGCGG
v2HS_201999 NM_152835 PDLIM1 INTERACTING KINASE 1 LIKE PDIK1L TAATCAGTTGTTTCATTCGCCC
v2HS_202028 NM_033018 PCTAIRE PROTEIN KINASE 1 PCTK1 TATTTCATACAGCGATTATGGT
v2HS_202045 NM_147780 CATHEPSIN B CTSB TTGTTGACATAGTTGACCAGCT
v2HS_202065 NM_002760 PROTEIN KINASE, Y-LINKED PRKY TTCGGTTGTGACTTTATTTCCT
v2HS_202067 M74161 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE, 75KDA
INPP5B AATCTCAACATCAGAATCTGGC
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v2HS_202076 NM_003957 BR SERINE/THREONINE KINASE 2 BRSK2 TTGATGACCACGAAGATCTGCT
v2HS_202083 NM_003957 BR SERINE/THREONINE KINASE 2 BRSK2 TAAAGTTTACAGTAGCTCGCCA
v2HS_202088 NM_005192 CYCLIN-DEPENDENT KINASE INHIBITOR 

3 (CDK2-ASSOCIATED DUAL 
SPECIFICITY PHOSPHATASE)

CDKN3 AACAAATATGTCTTGTATACCA

v2HS_202089 NM_147780 CATHEPSIN B CTSB TTTGATGGTGGGACACTGTGGC
v2HS_202102 NM_015902 E3 UBIQUITIN PROTEIN LIGASE, HECT 

DOMAIN CONTAINING, 1
EDD1 TTAGAGGAATAGAGTGGGACGT

v2HS_202105 NM_031483 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH TTAATTGACCTTGACTTCTGGG

v2HS_202113 AF172270 TRAF2 AND NCK INTERACTING KINASE TNIK TTAGTTCTTTGGCTAATGCCGT

v2HS_202114 NM_004238 THYROID HORMONE RECEPTOR 
INTERACTOR 12

TRIP12 TATACTTGGTCCCTTCTTGGCT

v2HS_202121 XM_498374 NA NA TTCCATTTCAACATCATTACCA
v2HS_202131 NM_007174 CITRON (RHO-INTERACTING, 

SERINE/THREONINE KINASE 21)
CIT TTAGCCTTCAACAGTTTATGCT

v2HS_202136 NM_003479 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 2

PTP4A2 TTGTCTTATAAACTGAACTGCA

v2HS_202139 NM_030906 SERINE/THREONINE KINASE 33 STK33 ATAGATTTCCTCAATAGCAGCT
v2HS_202154 NM_080549 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 6
PTPN6 ATATACAGGGTCAGGGAGAGGT

v2HS_202164 NM_012173 F-BOX PROTEIN 25 FBXO25 ATTAAGAAGCATATTATTGGCC
v2HS_202171 NM_030906 SERINE/THREONINE KINASE 33 STK33 TTTCAGAATGTTCACCTCTCGT
v2HS_202176 NM_133339 RAD17 HOMOLOG (S. POMBE) RAD17 TTATCTCCACTGAGACTGTCCG
v2HS_202178 Y12337 CDC42 BINDING PROTEIN KINASE 

GAMMA (DMPK-LIKE)
CDC42BPG TTCGAAGAAAGGATGGTTCCGG

v2HS_202180 AF080158 INHIBITOR OF KAPPA LIGHT 
POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE BETA

IKBKB TTTAAGTTTAAGATGTCATCCA

v2HS_202183 NM_080588 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 7

PTPN7 AAGGATGATCTTGGAATCACCC

v2HS_202187 NM_012174 F-BOX AND WD-40 DOMAIN PROTEIN 8 FBXW8 AATCAAGAGTAAGGCAATGGCT

v2HS_202188 NM_139137 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 2

KCNC2 AAGTAGAAAGGTAGGATGGCCA

v2HS_202194 NM_014606 HECT DOMAIN AND RLD 3 HERC3 TATTAAACTGGTATAATGTGCT
v2HS_202195 NM_014110 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 8
PPP1R8 TAAATAAGAAACTTCAGCAGGA

v2HS_202197 NM_015052 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 1

HECW1 TTTCTAGAAACTTCTGAGGCCT

v2HS_202199 NM_015191 SNF1-LIKE KINASE 2 SNF1LK2 TATGGTTAGCCGTTTGGATGGG
v2HS_202201 D25215 HECT DOMAIN AND RLD 3 HERC3 AATCAATATCAGAATGAATGCT
v2HS_202209 NM_031483 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH ATTGCAAATAAGTTCTTGCCCA

v2HS_202210 NM_145331 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7

MAP3K7 ATATTAGGATGGTTCACACGGG

v2HS_202218 NM_015382 HECT DOMAIN CONTAINING 1 HECTD1 TATTTGCATGACATTCTCAGCC
v2HS_202239 NM_003957 BR SERINE/THREONINE KINASE 2 BRSK2 ATAAATAACACTGATCCCAGCC
v2HS_202248 NM_014110 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 8
PPP1R8 ATATCAAATCAGCAAGGAAGGT

v2HS_202259 NM_153827 MISSHAPEN-LIKE KINASE 1 
(ZEBRAFISH)

MINK1 ATACAGTCCTCCTTCAGGGCGT

v2HS_202267 AB032970 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 ATTGAAGATCAAGGTGATGGGC

v2HS_202269 AB082533 KIAA2002 PROTEIN KIAA2002 ATAAGACTCAATGTCCAGTCCT
v2HS_202270 NM_012157 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 2
FBXL2 ATTCTGAATGTGTTTCAGAGCT

v2HS_202277 NM_058216 RAD51 HOMOLOG C (S. CEREVISIAE) RAD51C TAATTTGCAGAGTTTCTAAGGC
v2HS_202289 NM_016298 F-BOX PROTEIN 40 FBXO40 TTAATGGCAAAGGTCTTGAGCT
v2HS_202291 NM_016151 TAO KINASE 2 TAOK2 ATTCATGTTAAAGAGCGGTGGT
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v2HS_202294 NM_033331 CDC14 CELL DIVISION CYCLE 14 

HOMOLOG B (S. CEREVISIAE)
CDC14B AATTACTGTGAGAGGAATAGCG

v2HS_202296 NM_138271 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TATCCTCAAGAGGTTGAATCCT

v2HS_202335 NM_138270 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX ATTTCTTATGTTCACCACCGGT

v2HS_202339 AB082533 KIAA2002 PROTEIN KIAA2002 TATCCTTAATACTGAGAGTGGT
v2HS_202348 Z29067 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 3
NEK3 AATAAGGAGTTCCCACATAGGT

v2HS_202355 NM_015076 CELL DIVISION CYCLE 2-LIKE 6 (CDK8-
LIKE)

CDC2L6 AATGCAATCACATTAGGGTGCT

v2HS_202360 NM_014422 INOSITOL POLYPHOSPHATE 5-
PHOSPHATASE

PIB5PA TTCAGGAAGCAGAGCATGTGCC

v2HS_202369 AB046776 HYPOTHETICAL PROTEIN FLJ14124 OBSCN ATCTTCTATGAATCTGGCAGGC
v2HS_202377 NM_031483 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH ATATCTAATGCAGCAGTTCCCA

v2HS_202382 NM_133339 RAD17 HOMOLOG (S. POMBE) RAD17 TTTCTTTGGGAAACAATAACCT
v2HS_202393 NM_133170 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, T
PTPRT ATTGTCACCCACTGTAAATGGC

v2HS_202399 NM_198156 VON HIPPEL-LINDAU TUMOR 
SUPPRESSOR

VHL TTAATGAATCTAAGTCTAGCCT

v2HS_202405 NM_032454 SERINE/THREONINE KINASE 19 STK19 TTTACACGAAAGGGAACAGCCA
v2HS_202406 NM_057159 ENDOTHELIAL DIFFERENTIATION, 

LYSOPHOSPHATIDIC ACID G-PROTEIN-
COUPLED RECEPTOR, 2

EDG2 TTGGTAATAAACTTACATTCCC

v2HS_202412 AB082533 KIAA2002 PROTEIN KIAA2002 TAATACTGAGAGTGGTTAAGCT
v2HS_202413 NM_015255 UBIQUITIN PROTEIN LIGASE E3 

COMPONENT N-RECOGNIN 2
UBR2 TTTCTACTGCATACCGAAACGT

v2HS_202430 NM_058216 RAD51 HOMOLOG C (S. CEREVISIAE) RAD51C ATACTTTAAGGTAACAAGTCCA
v2HS_202447 NM_014606 HECT DOMAIN AND RLD 3 HERC3 ATATTTAAAGCGATCAGCTCGG
v2HS_202452 NM_014110 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 8
PPP1R8 TTTAAACCTCAGCTTAACTGCA

v2HS_202455 AB023182 SERINE/THREONINE KINASE 38 LIKE STK38L TTTCTCTTCATCTGCTAATCCT
v2HS_202458 Z29067 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 3
NEK3 TTAAACATCTGCTTGACTAGGA

v2HS_202462 AB046776 HYPOTHETICAL PROTEIN FLJ14124 OBSCN ATCCTCTATGAATCTGGCAGGC
v2HS_202466 NM_004936 CYCLIN-DEPENDENT KINASE INHIBITOR 

2B (P15, INHIBITS CDK4)
CDKN2B ATGTATGGAAGGTTATTCCCGG

v2HS_202469 NM_078467 CYCLIN-DEPENDENT KINASE INHIBITOR 
1A (P21, CIP1)

CDKN1A TTCCTCTTGGAGAAGATCAGCC

v2HS_202479 NM_057749 CYCLIN E2 CCNE2 TTTCATACTGATGTTTCTTGGT
v2HS_202481 AB046776 HYPOTHETICAL PROTEIN FLJ14124 OBSCN ATCTTCTATGAACCTGGCAGGC
v2HS_202486 BC036504 CHROMOSOME 9 OPEN READING FRAME 

96
C9ORF96 TTCAGAAGCCTCTTCATGGCCC

v2HS_202490 NM_020791 TAO KINASE 1 TAOK1 ATATTCCATTACAAGCCATGCT
v2HS_202491 NM_003479 PROTEIN TYROSINE PHOSPHATASE TYPE 

IVA, MEMBER 2
PTP4A2 TTCATGTTGCTTTATACATCCT

v2HS_202494 NM_001079 ZETA-CHAIN (TCR) ASSOCIATED 
PROTEIN KINASE 70KDA

ZAP70 TTCTTGTAGGGCTTCTGGCCGT

v2HS_202500 NM_005719 ACTIN RELATED PROTEIN 2/3 COMPLEX, 
SUBUNIT 3, 21KDA

ARPC3 TAAAGACATGCTCTTCTCTCTT

v2HS_202502 BC009271 UBIQUITIN PROTEIN LIGASE E3A 
(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A AATAATGGCAAAGCCATTTCCA

v2HS_202507 NM_032145 F-BOX PROTEIN 30 FBXO30 AATACTGTAGATACACATGGCT
v2HS_202512 NM_015869 PEROXISOME PROLIFERATIVE 

ACTIVATED RECEPTOR, GAMMA
PPARG ATATCAAAGGAGTGGGAGTGGT

v2HS_202514 NM_173500 KIAA0847 PROTEIN TTBK2 TTTGCATTTCTGCCACTTGGCC
v2HS_202517 NM_022066 UBIQUITIN-CONJUGATING ENZYME E2O UBE2O TGAACTAAACAGGTTGAAAGGG

v2HS_202526 NM_152835 PDLIM1 INTERACTING KINASE 1 LIKE PDIK1L TTTATGCAAGAAAGCCAGGGCA
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v2HS_202534 NM_015076 CELL DIVISION CYCLE 2-LIKE 6 (CDK8-

LIKE)
CDC2L6 ATTCCTGTGCCTTCAATTTGCT

v2HS_202544 NM_015466 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 23

PTPN23 ATGGACTTCCATGTACTTGGCC

v2HS_202552 NM_017769 KIAA1333 KIAA1333 ATTTCTTCTAAATTTGCTGCCT
v2HS_202559 M74161 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE, 75KDA
INPP5B TATTCTGTCTTGGTTGCAAGCT

v2HS_202561 NM_017771 PX DOMAIN CONTAINING 
SERINE/THREONINE KINASE

PXK TTTGGCTTTCCTCAAAGTTCCT

v2HS_202566 NM_133330 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 TTATGCTCCTCTTCCTGTTCCT

v2HS_202575 NM_032145 F-BOX PROTEIN 30 FBXO30 TTAGGATGTCAGCAAATTTCCA
v2HS_202577 NM_015255 UBIQUITIN PROTEIN LIGASE E3 

COMPONENT N-RECOGNIN 2
UBR2 TTTCCTAAGAAACTGTAATGCT

v2HS_202584 NM_012157 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 2

FBXL2 ATCTGCTAAGGCTATAACACGT

v2HS_202594 NM_003600 AURORA KINASE A AURKA ATAAACATTACCAAACTTTCCT
v2HS_202600 NM_005719 ACTIN RELATED PROTEIN 2/3 COMPLEX, 

SUBUNIT 3, 21KDA
ARPC3 TTACTTATTCTTATTAAGCGCC

v2HS_202603 NM_020771 HECT DOMAIN AND ANKYRIN REPEAT 
CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 ATTACAAATGTTGACATCAGCG

v2HS_202607 AJ311798 MIXED LINEAGE KINASE 4 KIAA1804 TTTAGTTCTCTCCTTGGCAGCG
v2HS_202608 NM_173500 KIAA0847 PROTEIN TTBK2 TAATCCAAAGAAGAGATATGGT
v2HS_202614 NM_017769 KIAA1333 KIAA1333 TTTCTGGTCCATAAACAAGGCA
v2HS_202616 NM_016298 F-BOX PROTEIN 40 FBXO40 ATTTGTTAAAGCAGAGGCTGCG
v2HS_202640 AL833362 MIXED LINEAGE KINASE DOMAIN-LIKE MLKL ATTCTCCTTTATAAAGTGTGCT
v2HS_202646 NM_012175 F-BOX PROTEIN 3 FBXO3 TAACAACAGTTGATTAGATCCC
v2HS_202655 NM_018890 RAS-RELATED C3 BOTULINUM TOXIN 

SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 TTAAAGATGAATTAAATGCCCA

v2HS_202669 NM_012175 F-BOX PROTEIN 3 FBXO3 ATTTCTTGAGATCATCCCAGGC
v2HS_202678 NM_020429 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 

LIGASE 1
SMURF1 TAAAGCAGGTATGGGCCTTCGG

v2HS_202679 NM_147188 F-BOX PROTEIN 22 FBXO22 TTATAACCAAAGACAAGGACCA
v2HS_202680 NM_172207 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE KINASE 1, ALPHA
CAMKK1 ATCTAACTGGATATTCTGGGCC

v2HS_202681 AB002301 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE FAMILY 
MEMBER 4

MAST4 ATATCAACAGGGAGAGGACCCA

v2HS_202682 AK026282 F-BOX PROTEIN 22 FBXO22 ATAAAGGATTAGTTTACTTCCT
v2HS_202691 NM_015518 UNC-51-LIKE KINASE 3 (C. ELEGANS) ULK3 TAAAGTACCAAGATGGCGGGCA
v2HS_202692 NM_173500 KIAA0847 PROTEIN TTBK2 TAACAGCTATAAATCCATTGCT
v2HS_202701 NM_139034 MITOGEN-ACTIVATED PROTEIN KINASE 

7
MAPK7 TTCACCAATAGGTTGGAGGGCT

v2HS_202714 AL832907 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2 ALPHA KINASE 4

EIF2AK4 ATTACATACAGAATACTGACGT

v2HS_202728 NM_023034 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1-LIKE 1

WHSC1L1 TTTGTTTCTCAGAGTGATTGCT

v2HS_202733 NM_032590 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 10

FBXL10 ATAGACTGGTCGGTGACGTGGT

v2HS_202735 NM_015092 PI-3-KINASE-RELATED KINASE SMG-1 SMG1 TTATATCTTCATCCTGAATCCC
v2HS_202743 D28476 THYROID HORMONE RECEPTOR 

INTERACTOR 12
TRIP12 TTTAGTGCCCAGAATATAACCA

v2HS_202746 NM_002760 PROTEIN KINASE, Y-LINKED PRKY TTGGAATTTCAAATGATTTGGT
v2HS_202750 NM_032145 F-BOX PROTEIN 30 FBXO30 TATTCCTTGGAGGCCCATAGGA
v2HS_202755 NM_005719 ACTIN RELATED PROTEIN 2/3 COMPLEX, 

SUBUNIT 3, 21KDA
ARPC3 ATATATCAAGGTCCTATCAGCT

v2HS_202762 NM_033506 F-BOX PROTEIN 24 FBXO24 ATTTCCTTGCATGAAGATTCGG
v2HS_202763 NM_145203 CASEIN KINASE 1, ALPHA 1-LIKE CSNK1A1L TTTGGTTACTACTAGATCAGCT
v2HS_202770 NM_013993 DISCOIDIN DOMAIN RECEPTOR FAMILY, 

MEMBER 1
DDR1 TTGTTGATGAGGATAGTGTCCC

v2HS_202780 NM_018890 RAS-RELATED C3 BOTULINUM TOXIN 
SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 TAATACAAGGAGGCATATTGCT
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v2HS_202781 NM_145686 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 4
MAP4K4 TTAAGCTGGATTCTAACTTGCC

v2HS_202793 NM_020429 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 1

SMURF1 TAAACTGACCACTATCTGGCCA

v2HS_202798 NM_181888 UBIQUITIN-CONJUGATING ENZYME E2D 
3 (UBC4/5 HOMOLOG, YEAST)

UBE2D3 ATTAACTAATAGCTCCAAGCCT

v2HS_202801 NM_012160 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 4

FBXL4 TTACATCTCCACAGATCCAGGG

v2HS_202805 NM_022105 DEATH INDUCER-OBLITERATOR 1 DIDO1 TTTAGCTTCCTGCTGATCTGCC
v2HS_202806 NM_020771 HECT DOMAIN AND ANKYRIN REPEAT 

CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 ATAGAATCTCTGTGAACCAGCA

v2HS_202807 NM_015052 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 1

HECW1 TTTATGTCCCAGTGGATGACCA

v2HS_202810 NM_033632 F-BOX AND WD-40 DOMAIN PROTEIN 7 
(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 TTAACGTGTGAATGCAATTCCC

v2HS_202816 NM_001790 CELL DIVISION CYCLE 25C CDC25C TTCATCTGAAATCTCTTCTGCC
v2HS_202831 NM_173500 KIAA0847 PROTEIN TTBK2 TTTATATCTGCGTAGCCTGGCT
v2HS_202834 NM_057749 CYCLIN E2 CCNE2 ATTTACTTCCTCCAGCATAGCC
v2HS_202841 NM_080549 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 6
PTPN6 TAGTGGTTTCAATGAACTGGGC

v2HS_202868 NM_148169 HYPOTHETICAL PROTEIN FLJ11798 FBXO17 TTAGTCTCAAGGACAGACTGCC
v2HS_202872 NM_138982 MITOGEN-ACTIVATED PROTEIN KINASE 

10
MAPK10 TAAATCCCTGTGAATAATTCCA

v2HS_202876 NM_022066 UBIQUITIN-CONJUGATING ENZYME E2O UBE2O TTGAGCCTGCAGTTTGTAAGCG

v2HS_202885 AB067470 LEMUR TYROSINE KINASE 3 LMTK3 ATGTCATACCAGTAGTCCGCGT
v2HS_202887 NM_007174 CITRON (RHO-INTERACTING, 

SERINE/THREONINE KINASE 21)
CIT TATTCCATGACCAGATAAAGGT

v2HS_202889 NM_033506 F-BOX PROTEIN 24 FBXO24 ATGGTCATTGCTCCTTAGTCCC
v2HS_202897 NM_000462 UBIQUITIN PROTEIN LIGASE E3A 

(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A ATATGGATTCAACTGCTGTCCT

v2HS_202904 NM_015092 PI-3-KINASE-RELATED KINASE SMG-1 SMG1 TAAACATCGAAGTGCTTCTGGA
v2HS_202909 NM_152422 PROTEIN TYROSINE PHOSPHATASE 

DOMAIN CONTAINING 1
PTPDC1 TTTAGGTCTGAAATATTCACCA

v2HS_202919 AJ277481 INTEGRIN-LINKED KINASE-2 ILK-2 TTTCCTTGTACTCCAGTCTCGA
v2HS_202928 NM_153361 HYPOTHETICAL PROTEIN MGC42105 MGC42105 ATATGCTCTTCTGTAATGCCCA
v2HS_202929 NM_016298 F-BOX PROTEIN 40 FBXO40 TTAGGAGACGTATCTTCCTCGT
v2HS_202940 NM_152696 KIAA0630 PROTEIN HIPK1 TTATAAGAAGATGTGGTGCGGA
v2HS_202948 NM_133509 RAD51-LIKE 1 (S. CEREVISIAE) RAD51L1 AATACTCAGTGGAGAAACTGGG
v2HS_202951 AK027580 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 1
NEK1 TTTAGCTTCATTATCTTCTGCT

v2HS_202953 NM_004238 THYROID HORMONE RECEPTOR 
INTERACTOR 12

TRIP12 TTTCTCTATTATTGGAGATGGT

v2HS_202957 AL833872 HYPOTHETICAL PROTEIN 
DKFZP761P0423

DKFZP761P0423 TTCTCATTGAAGTGGAGCTCCT

v2HS_202958 AB023182 SERINE/THREONINE KINASE 38 LIKE STK38L TTTGATTTCTATAGGGATTGCT
v2HS_202959 NM_020341 P21(CDKN1A)-ACTIVATED KINASE 7 PAK7 ATTTCTATCACCATGATCCCGA
v2HS_202977 AF251442 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 9
MAP3K9 ATTTCTAACAACTGAATGGGCG

v2HS_202978 AB023182 SERINE/THREONINE KINASE 38 LIKE STK38L ATTTGTAGTCCGGTTCTGTGGT
v2HS_202991 NM_173200 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 3
NR4A3 TTACTCTGTAACTCAGCTTCCA

v2HS_203006 NM_014602 PHOSPHOINOSITIDE-3-KINASE, 
REGULATORY SUBUNIT 4, P150

PIK3R4 AATTGGGATGACACAGGAAGGG

v2HS_203009 NM_058216 RAD51 HOMOLOG C (S. CEREVISIAE) RAD51C ATTATGAAGCCCTGGGTATGCT
v2HS_203010 XM_496268 NA NA ATTAAGTAGTATATTAAGGCCA
v2HS_203013 NM_198156 VON HIPPEL-LINDAU TUMOR 

SUPPRESSOR
VHL AAGGAATTAAAGATGCATGCCA

v2HS_203017 AK131076 SNF1-LIKE KINASE SNF1LK TTGCTGTAAGAGTCAGTGTCCG
v2HS_203028 NM_138982 MITOGEN-ACTIVATED PROTEIN KINASE 

10
MAPK10 TTTGGTTCTGAAAGGGTCTGCT
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v2HS_203038 NM_152422 PROTEIN TYROSINE PHOSPHATASE 

DOMAIN CONTAINING 1
PTPDC1 TTAGAAACTGAGTAAATTCCCT

v2HS_203045 NM_033632 F-BOX AND WD-40 DOMAIN PROTEIN 7 
(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 TATCCCAAACCCTAAGAGTGGC

v2HS_203055 NM_015076 CELL DIVISION CYCLE 2-LIKE 6 (CDK8-
LIKE)

CDC2L6 ATAATATGCCACAAGTCATGCT

v2HS_203080 NM_020771 HECT DOMAIN AND ANKYRIN REPEAT 
CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 TTACTCATACATTTCTTCTGCC

v2HS_203085 NM_139276 SIGNAL TRANSDUCER AND ACTIVATOR 
OF TRANSCRIPTION 3 (ACUTE-PHASE 
RESPONSE FACTOR)

STAT3 ATTATGAAACACCAAAGTGGCA

v2HS_203095 NM_173200 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 TTCTGTGATCATGCTCAGTGCT

v2HS_203106 NM_181888 UBIQUITIN-CONJUGATING ENZYME E2D 
3 (UBC4/5 HOMOLOG, YEAST)

UBE2D3 TTATTCCAGCTATAATGCAGGT

v2HS_203109 NM_175866 U2AF HOMOLOGY MOTIF (UHM) KINASE 
1

UHMK1 TATCATCCACATGGAACAACCC

v2HS_203118 NM_078467 CYCLIN-DEPENDENT KINASE INHIBITOR 
1A (P21, CIP1)

CDKN1A AATTCTAATGCCAGAGGCTGGG

v2HS_203119 NM_002230 JUNCTION PLAKOGLOBIN JUP TTGAGTCTGAAGCTTTAGTGGC
v2HS_203120 NM_012175 F-BOX PROTEIN 3 FBXO3 ATTCTCCAATAGCGACTGTCCA
v2HS_203121 NM_080588 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 7
PTPN7 ATTGGCATAGACAGTCGTGCCT

v2HS_203127 NM_002890 RAS P21 PROTEIN ACTIVATOR (GTPASE 
ACTIVATING PROTEIN) 1

RASA1 AATATATCTCAATGTCGGTGGA

v2HS_203141 AK026282 F-BOX PROTEIN 22 FBXO22 TTGTTTGAAATACACATGGCCC
v2HS_203143 NM_006742 PROTEIN SERINE KINASE H1 PSKH1 TAATCTTAAGGATCAGGATGCA
v2HS_203149 NM_130839 UBIQUITIN PROTEIN LIGASE E3A 

(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A ATTCAGATAATTAGGATCTCGA

v2HS_203150 NM_147188 F-BOX PROTEIN 22 FBXO22 TAAGATGATGTAATACTCTGGT
v2HS_203156 NM_145161 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE 5
MAP2K5 TAATAATATGACAGCATTGCCT

v2HS_203157 NM_057749 CYCLIN E2 CCNE2 TTAATATAATGAGTTCCATCCT
v2HS_203175 BC013114 AARF DOMAIN CONTAINING KINASE 4 ADCK4 TTGGCAAAGATAAGTTAACCGC
v2HS_203176 NM_015902 E3 UBIQUITIN PROTEIN LIGASE, HECT 

DOMAIN CONTAINING, 1
EDD1 TTTGGAATCTACATTCACTGCT

v2HS_203181 AB037722 HECT, C2 AND WW DOMAIN 
CONTAINING E3 UBIQUITIN PROTEIN 
LIGASE 2

HECW2 TTCAAATAAGCCATAATATGGG

v2HS_203198 NM_145686 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 4

MAP4K4 TATAGACTTGTCCATAGGTGCC

v2HS_203202 AJ409088 KIAA1566 PROTEIN WNK3 TTTCTGATTCATCATCACTGCT
v2HS_203223 AF042838 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 1
MAP3K1 TATCTATAAGACAAAGGCGGCC

v2HS_203232 NM_024907 HYPOTHETICAL PROTEIN FLJ11798 FBXO17 TAAGCCCTCTCTTATAAATCCT
v2HS_203251 NM_020341 P21(CDKN1A)-ACTIVATED KINASE 7 PAK7 TTTGACTTTGAGGTAGTTTGGC
v2HS_203260 NM_033331 CDC14 CELL DIVISION CYCLE 14 

HOMOLOG B (S. CEREVISIAE)
CDC14B TTTGGTTATTACAAGGAATGCC

v2HS_203286 NM_005719 ACTIN RELATED PROTEIN 2/3 COMPLEX, 
SUBUNIT 3, 21KDA

ARPC3 ATTAAGCGCCAGCTTTAATGCT

v2HS_203287 NM_002890 RAS P21 PROTEIN ACTIVATOR (GTPASE 
ACTIVATING PROTEIN) 1

RASA1 ATAAGATATCAGGATCTTTGCT

v2HS_203291 NM_133339 RAD17 HOMOLOG (S. POMBE) RAD17 ATATTCCCTGAGTAAAGAGCGT
v2HS_203315 NM_012157 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 2
FBXL2 TTCTTAACAGAAGTTCTTTGGG

v2HS_203318 BC028580 PIP5K1A PSEUDOGENE MGC26597 TTAAATTACAAACTAAGAGCCT
v2HS_203332 NM_020429 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 

LIGASE 1
SMURF1 TAAGGATTCAGCATTTCATGGC

v2HS_203336 NM_004238 THYROID HORMONE RECEPTOR 
INTERACTOR 12

TRIP12 TTACACAAGAACTCTCTGTCCT

v2HS_203341 AL833872 HYPOTHETICAL PROTEIN 
DKFZP761P0423

DKFZP761P0423 ATCCTAAACAAGGTATTGAGGC
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v2HS_203345 NM_015869 PEROXISOME PROLIFERATIVE 

ACTIVATED RECEPTOR, GAMMA
PPARG ATATCACTGGAGATCTCCGCCA

v2HS_203350 NM_130466 UBIQUITIN PROTEIN LIGASE E3B UBE3B TAAACTTTCACATACATCACGG
v2HS_203352 NM_133339 RAD17 HOMOLOG (S. POMBE) RAD17 TAAATGAGAGGGCAACCGAGGT
v2HS_203372 NM_133170 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, T
PTPRT TTAATGTCTCCGTAGACCTCCG

v2HS_203384 NM_173200 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 TTAATTACTCTGTAACTCAGCT

v2HS_203390 NM_147780 CATHEPSIN B CTSB TTTAAAGAAGCCATTGTCACCC
v2HS_203399 NM_139078 MITOGEN-ACTIVATED PROTEIN KINASE-

ACTIVATED PROTEIN KINASE 5
MAPKAPK5 AATAATCTGAACTATGTTTGGG

v2HS_203407 NM_003218 TELOMERIC REPEAT BINDING FACTOR 
(NIMA-INTERACTING) 1

TERF1 TTTAACATGACACTTGTCCGGT

v2HS_203415 NM_018378 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 8

FBXL8 TTTCACACTCACCCTTGAGGCC

v2HS_203424 NM_133509 RAD51-LIKE 1 (S. CEREVISIAE) RAD51L1 AAGAATCACAAGTTTAATTCCT
v2HS_203426 AB051552 DOUBLECORTIN AND CAM KINASE-LIKE 

3
DCAMKL3 ATGTACTAAATGGCTCCCTCGT

v2HS_203441 NM_139137 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 2

KCNC2 ATTGACAATGACAGGCACTGGC

v2HS_203452 AL117482 UNC-51-LIKE KINASE 3 (C. ELEGANS) ULK3 TTGGAAGAGGAGACGATGGCCT
v2HS_203483 NM_015466 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 23
PTPN23 ATCTTTCTGGATAAGCTCACGC

v2HS_203484 Y12337 CDC42 BINDING PROTEIN KINASE 
GAMMA (DMPK-LIKE)

CDC42BPG ATCCAGCAGGACGTTGTCTGGC

v2HS_203506 AB040961 KIAA1528 PROTEIN DTX2 TTGTTGTACGGTGCAAAGGCCT
v2HS_203518 NM_033331 CDC14 CELL DIVISION CYCLE 14 

HOMOLOG B (S. CEREVISIAE)
CDC14B ATTCAAGTTCATTATCTATGCT

v2HS_203524 NM_020771 HECT DOMAIN AND ANKYRIN REPEAT 
CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 TAATACTTCACAAGTCTCTCCA

v2HS_203526 NM_030379 GLI-KRUPPEL FAMILY MEMBER GLI2 GLI2 TATAGCATTCAGATTCAAACCC
v2HS_203529 Y12337 CDC42 BINDING PROTEIN KINASE 

GAMMA (DMPK-LIKE)
CDC42BPG TAGTCCATCACAAGGTACAGGT

v2HS_203561 BC036504 CHROMOSOME 9 OPEN READING FRAME 
96

C9ORF96 AATGATTAAGGCAGAAACTGGC

v2HS_203567 NM_147188 F-BOX PROTEIN 22 FBXO22 TATTCATATCACTGAAAGTGCT
v2HS_203571 NM_032145 F-BOX PROTEIN 30 FBXO30 ATAGGTACAACCATAGTAAGCT
v2HS_203587 NM_145110 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE 3
MAP2K3 TTGATAAGGACATTGGAGGGCT

v2HS_203598 NM_033334 NUCLEAR RECEPTOR SUBFAMILY 6, 
GROUP A, MEMBER 1

NR6A1 TTCTTGATCCAGGCAATCTGCC

v2HS_203825 AB037799 KELCH-LIKE 8 (DROSOPHILA) KLHL8 ATAACACAAGCCAATACCAGCT
v2HS_203887 NM_014458 KELCH-LIKE 20 (DROSOPHILA) KLHL20 ATTATTGTGCATCTTGCAGGTG
v2HS_204069 AF129533 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 21
FBXL21 TAATAAGTGCATCCCAACTGTG

v2HS_204284 NM_017554 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 14

PARP14 TTATAATTTAAGGCACTGAGCA

v2HS_20477 NM_152441 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 14

FBXL14 TTACGTTCTCAGTAATACATAT

v2HS_20479 NM_152441 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 14

FBXL14 ATGAATGATAATGATTTGTCAG

v2HS_20481 NM_152441 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 14

FBXL14 ATCTGCTTGCAGAGGCTCAGGT

v2HS_204872 NM_021614 POTASSIUM INTERMEDIATE/SMALL 
CONDUCTANCE CALCIUM-ACTIVATED 
CHANNEL, SUBFAMILY N, MEMBER 2

KCNN2 ATCTATATAGCAATAATAGGTG

v2HS_204910 NM_014331 SOLUTE CARRIER FAMILY 7, (CATIONIC 
AMINO ACID TRANSPORTER, Y+ 
SYSTEM) MEMBER 11

SLC7A11 TATAATAAAGAGATAATACGCA

v2HS_204979 BI603934 TRIPARTITE MOTIF-CONTAINING 4 TRIM4 AATCTCTGAAGAAACAGGTCCT
v2HS_205461 NM_005977 RING FINGER PROTEIN (C3H2C3 TYPE) 6 RNF6 TTAATAAACTGATAATAGGCCT

v2HS_205475 NM_015061 JUMONJI DOMAIN CONTAINING 2C JMJD2C AATCAATGTCATCTTGTGGCGA

Page 98



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_205739 NM_006511 REGULATORY SOLUTE CARRIER 

PROTEIN, FAMILY 1, MEMBER 1
RSC1A1 TGTTACAAAGATATTCTTGGTC

v2HS_205888 NM_138822 PEPTIDYLGLYCINE ALPHA-AMIDATING 
MONOOXYGENASE

PAM TACATAAATGGCTCCAGTGCCT

v2HS_205979 XM_093149 #N/A #N/A TAAAGGTATTAATCTTTCGCCT
v2HS_206123 NM_005986 SRY (SEX DETERMINING REGION Y)-BOX 

1
SOX1 TTATACTTAAAGCTATTCTCGA

v2HS_206425 NM_147180 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
BETA ISOFORM (CALCINEURIN B, TYPE 
II)

PPP3R2 ATATGGGAAGTGGTTCTCTGTG

v2HS_206460 NM_021627 SUMO1/SENTRIN/SMT3 SPECIFIC 
PEPTIDASE 2

SENP2 ATAAAGCAATCTAATCTTGGTC

v2HS_206733 NM_006534 NUCLEAR RECEPTOR COACTIVATOR 3 NCOA3 TAAAGAAGTATTATAATCTCCT

v2HS_206751 NM_138958 #N/A #N/A ATTTGAAGAGATTTGGGACCTG
v2HS_206781 NM_006534 NUCLEAR RECEPTOR COACTIVATOR 3 NCOA3 TAAACACTTGTGTTAACCAGGT

v2HS_206808 NM_015093 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 TAAAGATATCTTGTACTCTCCT

v2HS_206886 BC009271 UBIQUITIN PROTEIN LIGASE E3A 
(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A ATTGCTTATGACTTTATAAGTA

v2HS_207031 NM_015483 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 2

KBTBD2 TAAGAGCTACATGTTGCAAGAA

v2HS_20712 NM_012219 MUSCLE RAS ONCOGENE HOMOLOG MRAS TATAGTCAAGATTCAACAGGTC
v2HS_207128 NM_006534 NUCLEAR RECEPTOR COACTIVATOR 3 NCOA3 TTTGAACATCATCATCATTGGA

v2HS_207129 XM_352717 #N/A #N/A TTCTGCTGAGACATGTATGGCT
v2HS_20715 NM_012219 MUSCLE RAS ONCOGENE HOMOLOG MRAS TATTCGTATCAGAGAGGCACCA
v2HS_20716 NM_012219 MUSCLE RAS ONCOGENE HOMOLOG MRAS ATGGATGAACAGATGCACTGTC
v2HS_207242 NM_022041 GIANT AXONAL NEUROPATHY 

(GIGAXONIN)
GAN TTTCATAGCTGCATAGCAGCCG

v2HS_207365 NM_014456 PROGRAMMED CELL DEATH 4 
(NEOPLASTIC TRANSFORMATION 
INHIBITOR)

PDCD4 TAATTCTAACAGACTATATCTA

v2HS_20746 NM_012216 MIDLINE 2 MID2 ATTGGTCATCAGATACACAGTA
v2HS_20747 NM_052817 MIDLINE 2 MID2 TTCTTTCAGGATATGCTCAGCT
v2HS_20765 NM_152433 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 3
KBTBD3 ATAATGATCCACTTAATTAGAG

v2HS_207924 NM_006449 CDC42 EFFECTOR PROTEIN (RHO 
GTPASE BINDING) 3

CDC42EP3 ATATCAGGAGACAGAATGTCCC

v2HS_208078 BC020172 ZINC FINGER AND BTB DOMAIN 
CONTAINING 2

ZBTB2 TTTCTGGATAAATTTGCGTCCA

v2HS_208116 NM_007217 PROGRAMMED CELL DEATH 10 PDCD10 CTTACGAACACATTTATTGCCT
v2HS_20814 NM_012210 TRIPARTITE MOTIF-CONTAINING 32 TRIM32 TTCAAACATGGCACAAAGGGCT
v2HS_20816 NM_012210 TRIPARTITE MOTIF-CONTAINING 32 TRIM32 TTATACCTTGCCTGAAGGTCCT
v2HS_20818 NM_012210 TRIPARTITE MOTIF-CONTAINING 32 TRIM32 TAAAGCTCTAAATTTAGGTGGG
v2HS_208543 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 AATTCGATGGAGAGGCTGACAA
v2HS_208572 NM_006504 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, E
PTPRE ATACTGATGGCTTCTGAAAGGG

v2HS_2086 NM_005906 MALE GERM CELL-ASSOCIATED KINASE MAK TTACTCTTGCCCATAAGCACAC

v2HS_208723 NM_014415 ZINC FINGER AND BTB DOMAIN 
CONTAINING 11

ZBTB11 TAAGATGCTAACAGCATGTGCC

v2HS_208743 NM_020996 FIBROBLAST GROWTH FACTOR 6 FGF6 ATGAGTGACAGTCATGATCGGG
v2HS_208794 NM_001144 AUTOCRINE MOTILITY FACTOR 

RECEPTOR
AMFR TTAAACTTTGCCAATAATTGTA

v2HS_2088 NM_005906 MALE GERM CELL-ASSOCIATED KINASE MAK TGAAGTCATCAAGCCATTGGGC

v2HS_209000 AF129533 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 21

FBXL21 TTTAATAAGTGCATCCCAACTG

v2HS_2091 NM_005762 TRIPARTITE MOTIF-CONTAINING 28 TRIM28 TAACAATAAGGTTGTAGTCCTC
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v2HS_209412 NM_015093 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 TTACAACTTCTCAGCTGCTGCA

v2HS_209431 AB037754 KIAA1333 KIAA1333 TTTCTGAATGCATCTAAGGCAC
v2HS_209640 BC009271 UBIQUITIN PROTEIN LIGASE E3A 

(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A ATAAAGATTGACAAATTCCTTC

v2HS_209853 AB037741 HECT DOMAIN AND ANKYRIN REPEAT 
CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 TAAACATAACAAATCCTTCCGT

v2HS_209957 AF167460 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 AATTGTCATCAAATGACATGCT

v2HS_21008 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 
FAMILY MEMBER 8

SENP8 GTTACATATCACGTACATCCCA

v2HS_21009 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 
FAMILY MEMBER 8

SENP8 AGAAGTTCTGACACAAGGCCTC

v2HS_21011 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 
FAMILY MEMBER 8

SENP8 TTAAAGTGAAACGTTCCATGGG

v2HS_21013 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 
FAMILY MEMBER 8

SENP8 TAATATGGTCATTGAGCCAGCT

v2HS_210389 AF167460 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TCAATATAGCATTTAAGCAGTC

v2HS_210458 NM_021614 POTASSIUM INTERMEDIATE/SMALL 
CONDUCTANCE CALCIUM-ACTIVATED 
CHANNEL, SUBFAMILY N, MEMBER 2

KCNN2 TTTGTGGTTAACTTATTCTCTT

v2HS_210612 AB037754 KIAA1333 KIAA1333 AATAAATTCCAAGCAAATGGTG
v2HS_210668 NM_014330 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 15A
PPP1R15A AATAGTTAATAAATTATAGGCA

v2HS_210742 NM_181713 UBX DOMAIN CONTAINING 4 UBXD4 TTCAACTTCAATATTCTTTGCT
v2HS_210883 NM_015093 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 ATAGACCTTAGGTTGACTACGG

v2HS_210894 NM_005977 RING FINGER PROTEIN (C3H2C3 TYPE) 6 RNF6 ATAAACTGATAATAGGCCTCTT

v2HS_210958 NM_181492 TRANSCRIPTION FACTOR 20 (AR1) TCF20 TAATTCCATGCCCTTGTTAGGC
v2HS_211266 AB037761 KELCH DOMAIN CONTAINING 5 KLHDC5 ATATCTGAACACAGAACCCTAA
v2HS_211340 AJ507398 ZINC FINGER AND BTB DOMAIN 

CONTAINING 10
ZBTB10 ATTACAAGAGACAACTTCGCCA

v2HS_21152 XM_211967 #N/A #N/A TATCCTGACCAGTTACTATCCA
v2HS_21153 XM_211967 #N/A #N/A TTCTGAAACCATTTGACAACCA
v2HS_21155 XM_211967 #N/A #N/A TTTAGTTATGGGAAGAATACTC
v2HS_211685 NM_015853 UNKNOWN PROTEIN LOC51035 LOC51035 TATTAGGAAGGAGATGTCAGTG
v2HS_211799 NM_006509 V-REL RETICULOENDOTHELIOSIS VIRAL 

ONCOGENE HOMOLOG B, NUCLEAR 
FACTOR OF KAPPA LIGHT POLYPEPTIDE 
GENE ENHANCER IN B-CELLS 3 (AVIAN)

RELB GAATATGTCCACTTCAGAAGCA

v2HS_211911 NM_021614 POTASSIUM INTERMEDIATE/SMALL 
CONDUCTANCE CALCIUM-ACTIVATED 
CHANNEL, SUBFAMILY N, MEMBER 2

KCNN2 CTATATAGCAATAATAGGTGCA

v2HS_212065 NM_017554 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 14

PARP14 ATAGTCAATAACTAAGGAAGGC

v2HS_212292 NM_181713 UBX DOMAIN CONTAINING 4 UBXD4 TTTGGAACTAACCTTCTGAGCT
v2HS_21230 AK074056 CHROMOSOME 16 OPEN READING 

FRAME 44
C16ORF44 TTCTCATCTGACATTCTAGCGA

v2HS_21232 AK074056 CHROMOSOME 16 OPEN READING 
FRAME 44

C16ORF44 TAACATGATGACATGTGTGGCT

v2HS_21233 AK074056 CHROMOSOME 16 OPEN READING 
FRAME 44

C16ORF44 AATATAAATACACACGTGTGGT

v2HS_212330 NM_007240 DUAL SPECIFICITY PHOSPHATASE 12 DUSP12 GAACTTCGAAATAATGATCGCC
v2HS_2125 XM_068965 #N/A #N/A ATTTCTGAAAGGCCAAATTCCA
v2HS_212505 AB037754 KIAA1333 KIAA1333 TATTATTGACTTTAAGTCAGCT
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v2HS_212506 NM_006510 RET FINGER PROTEIN RFP AGATTATCAGAGAGGATCAGGC
v2HS_2126 XM_068965 #N/A #N/A TCTTTGAATCCTTAGCTGTGAC
v2HS_21282 AK122744 PHD FINGER PROTEIN 19 PHF19 TTATCTTCGAAAGTCACGAGGC
v2HS_21285 AK122744 PHD FINGER PROTEIN 19 PHF19 GTATGTCCTTCCATAGGACCCA
v2HS_21287 AK122744 PHD FINGER PROTEIN 19 PHF19 ATAGGAGTCCCGAGTCCCTGGA
v2HS_212898 AB037761 KELCH DOMAIN CONTAINING 5 KLHDC5 TTTAATAATATTCATATGTCCA
v2HS_212970 NM_005986 SRY (SEX DETERMINING REGION Y)-BOX 

1
SOX1 ATGACTTCCCAAATTACACGTC

v2HS_213016 NM_014372 RING FINGER PROTEIN 11 RNF11 ATCAACTCTAACTTTAGCCCTT
v2HS_213195 BC020172 ZINC FINGER AND BTB DOMAIN 

CONTAINING 2
ZBTB2 TATTTGTCCGATTCACCTGGGC

v2HS_213205 AF129533 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 21

FBXL21 TTCACTCACAACATCAATTCGA

v2HS_213258 NM_007218 RING FINGER PROTEIN 139 RNF139 ATATAAATTCAATAATACTGCC
v2HS_213488 NM_005879 TRAF INTERACTING PROTEIN TRAIP TTCAGTGTGGAGCACAGCATCT
v2HS_213508 NM_139276 SIGNAL TRANSDUCER AND ACTIVATOR 

OF TRANSCRIPTION 3 (ACUTE-PHASE 
RESPONSE FACTOR)

STAT3 AGTTGAAATCAAAGTCATCCTG

v2HS_213578 NM_130389 TRIPARTITE MOTIF-CONTAINING 34 TRIM34 TATGTTCCAGACACTAAATCGA
v2HS_213897 NM_007246 KELCH-LIKE 2, MAYVEN (DROSOPHILA) KLHL2 ATCAATTAGCATCCTCAGGGTC

v2HS_213940 NM_015061 JUMONJI DOMAIN CONTAINING 2C JMJD2C ATATCCATTGAAATCTTCACCA
v2HS_213962 NM_017554 POLY (ADP-RIBOSE) POLYMERASE 

FAMILY, MEMBER 14
PARP14 TTATCTTGAGTGAAGATGTGCT

v2HS_214221 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 
HOMOLOG (YEAST)

PRPF8 TATTTGTATCGATACATGCCCG

v2HS_214336 AF167463 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 GTTTCTTTCATGTCAGGAAGGT

v2HS_214344 XM_092518 #N/A #N/A ATTTAATATATCTTGATAACTG
v2HS_214359 NM_138739 #N/A #N/A TTTCTCAACAATATATTTAGAC
v2HS_214413 NM_014415 ZINC FINGER AND BTB DOMAIN 

CONTAINING 11
ZBTB11 TTCTTATATACTGTTAGCTGCT

v2HS_214506 NM_021633 KELCH-LIKE 12 (DROSOPHILA) KLHL12 AATACAAAGGAAATTAACTCTG
v2HS_214582 NM_014482 BONE MORPHOGENETIC PROTEIN 10 BMP10 ATTAAATAAGCCATAGGACTCT
v2HS_214590 AF167460 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 2-ALPHA KINASE 2
EIF2AK2 ATAATCTACATATCTAAGTGCT

v2HS_214876 NM_181492 TRANSCRIPTION FACTOR 20 (AR1) TCF20 TTAGGGATAGACTTGATATCCT
v2HS_214953 NM_006568 CELL GROWTH REGULATOR WITH RING 

FINGER DOMAIN 1
CGRRF1 AGATTCCTGAACAAACTGCCTG

v2HS_214961 XM_302607 #N/A #N/A ATTATAGTACATATTAGCTCGA
v2HS_215062 NM_014353 RAB26, MEMBER RAS ONCOGENE FAMILY RAB26 CTTAACGTAATCATGCAGCCGG

v2HS_215176 XM_302395 #N/A #N/A TATATGTATTAGTATTCTGGCT
v2HS_215214 NM_006449 CDC42 EFFECTOR PROTEIN (RHO 

GTPASE BINDING) 3
CDC42EP3 TTTCCAAATAACATATGTGGTG

v2HS_215294 NM_147180 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
BETA ISOFORM (CALCINEURIN B, TYPE 
II)

PPP3R2 ATCCAATATGTTTCAAGCCCTT

v2HS_215503 NM_006449 CDC42 EFFECTOR PROTEIN (RHO 
GTPASE BINDING) 3

CDC42EP3 TAATGAGATACATTGGACTCTT

v2HS_215641 AB040923 KELCH-LIKE 1 (DROSOPHILA) KLHL1 ATTCCATTGAACTCAAACAGGA
v2HS_215718 NM_147180 PROTEIN PHOSPHATASE 3 (FORMERLY 

2B), REGULATORY SUBUNIT B, 19KDA, 
BETA ISOFORM (CALCINEURIN B, TYPE 
II)

PPP3R2 TTAGCATTTCCTATAAGAGCCC

v2HS_215903 NM_007179 INSULIN-LIKE 6 INSL6 TTTGTTTCTACGTTTCTTCTGA
v2HS_215996 NM_181492 TRANSCRIPTION FACTOR 20 (AR1) TCF20 TTTCTAATAGAGACCCAATGCT
v2HS_216022 BC001356 INTERFERON-INDUCED PROTEIN 35 IFI35 ATTGGAAACTAAAGACTTAGGC
v2HS_216062 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP TTTATCTACCAAATACATGGAA

v2HS_216073 NM_015057 MYC BINDING PROTEIN 2 MYCBP2 TTGTTTGAACAGTTATGGTGGT
v2HS_216094 NM_014323 ZINC FINGER PROTEIN 278 ZNF278 AATACCTTGGAGCTGATAGTGT
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v2HS_2161 NM_006575 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 5
MAP4K5 TTTGTCTAACAGTTCAACTGCT

v2HS_2163 NM_006575 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 5

MAP4K5 TTTGACATTAAGAAGAGAGCCC

v2HS_216320 NM_006568 CELL GROWTH REGULATOR WITH RING 
FINGER DOMAIN 1

CGRRF1 TTCACTATACAGAGCATCTTCT

v2HS_216499 BC044840 GIANT AXONAL NEUROPATHY 
(GIGAXONIN)

GAN TTTCTGTATCATGTGCTATCCA

v2HS_216508 XM_495891 SIMILAR TO SURFACE GLYCOPROTEIN, 
IG SUPERFAMILY MEMBER

LOC440059 TTATCATAATCCAGAAACACCC

v2HS_21657 BI756092 CHROMOSOME 17 OPEN READING 
FRAME 27

C17ORF27 TTTAGGAATGTGCTGAGGAGCT

v2HS_21658 BI756092 CHROMOSOME 17 OPEN READING 
FRAME 27

C17ORF27 TTTAACAGGGTCAAATATTCCT

v2HS_21659 BI756092 CHROMOSOME 17 OPEN READING 
FRAME 27

C17ORF27 TTATGAGCAGACAGGAACTGCC

v2HS_216593 AB037753 F-BOX PROTEIN 42 FBXO42 TAAATACTTTCCATTTGACCCG
v2HS_21660 BI756092 CHROMOSOME 17 OPEN READING 

FRAME 27
C17ORF27 TTGTACCTTGAACTGATTTCCC

v2HS_21661 BI756092 CHROMOSOME 17 OPEN READING 
FRAME 27

C17ORF27 TTTATCTTCAGTTATGAATGCT

v2HS_216647 NM_007179 INSULIN-LIKE 6 INSL6 AATTCTCTTGTCTTACCAAGGG
v2HS_216735 AB037753 F-BOX PROTEIN 42 FBXO42 TTCTTACTGGAGACTGAGAGCG
v2HS_216892 NM_007211 RAS ASSOCIATION (RALGDS/AF-6) 

DOMAIN FAMILY 8
RASSF8 TTGATTTGTCAATCTGAGGCCT

v2HS_216953 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 
HOMOLOG (YEAST)

PRPF8 TTCACGTAACACATACAGGGCA

v2HS_216982 NM_014458 KELCH-LIKE 20 (DROSOPHILA) KLHL20 TTTCCTGAGGATTGTAACGTTC
v2HS_217232 BC009271 UBIQUITIN PROTEIN LIGASE E3A 

(HUMAN PAPILLOMA VIRUS E6-
ASSOCIATED PROTEIN, ANGELMAN 
SYNDROME)

UBE3A GTTATTGTAAATAGCCAGACCC

v2HS_217346 BC001140 DUAL SPECIFICITY PHOSPHATASE 23 DUSP23 TTCAACAAAGCAGTACAAGCCT
v2HS_217436 XM_301836 #N/A #N/A TTCATTTCTCTTTCATAATGGG
v2HS_217451 XM_302318 #N/A #N/A TTGCTTCGTCAAATACATTCTT
v2HS_217454 NM_005885 MEMBRANE-ASSOCIATED RING FINGER 

(C3HC4) 6
37685 ATAGTGAAGGTCAATGTTCCGG

v2HS_217505 BC020172 ZINC FINGER AND BTB DOMAIN 
CONTAINING 2

ZBTB2 ATGAAGCAAGAACTGATTTGTG

v2HS_217536 AF167460 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 ATTTGGTTCAACTTTAGAGTAT

v2HS_217584 NM_007240 DUAL SPECIFICITY PHOSPHATASE 12 DUSP12 AATAAGATGTACATTGAGCTTG
v2HS_217930 NM_002750 MITOGEN-ACTIVATED PROTEIN KINASE 

8
MAPK8 TTCTTCTAGGGATTTCTGTGGT

v2HS_217965 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 
(UBC8 HOMOLOG, YEAST)

UBE2H TTTCCTCTTAACATACGCAGGA

v2HS_217986 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 
1

MAPK1 TACTTCAATCCTCTTGTGTGGG

v2HS_218008 NM_002711 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 3A (GLYCOGEN 
AND SARCOPLASMIC RETICULUM 
BINDING SUBUNIT, SKELETAL MUSCLE)

PPP1R3A AATTATATAGGCTGTACCAGCT

v2HS_218013 U83117 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 1 (YEAST)

SUMO1 TACCTGTATCAAATATGCACCA

v2HS_218095 NM_178150 F-BOX PROTEIN, HELICASE, 18 FBXO18 AATGACTCAACTCTGAAGTGCG
v2HS_218112 NM_002638 PEPTIDASE INHIBITOR 3, SKIN-DERIVED 

(SKALP)
PI3 TATTGGAAAGTGGATGAGAGAG

v2HS_218115 NM_032711 V-MAF MUSCULOAPONEUROTIC 
FIBROSARCOMA ONCOGENE HOMOLOG 
G (AVIAN)

MAFG ATATATCATGGTTTACTTGGCG

v2HS_218130 NM_002752 MITOGEN-ACTIVATED PROTEIN KINASE 
9

MAPK9 TTTCTTCAGACATATTCTGCCT

v2HS_218174 BC005991 UBIQUITIN SPECIFIC PEPTIDASE 45 USP45 TATATTAAATGTAGATGCACCC
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v2HS_218182 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 

1
MAPK1 TAATTTCTGGAGCCCTGTACCA

v2HS_218212 NM_002758 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 6

MAP2K6 TATACTATAGATTCCAAGGCCC

v2HS_218226 NM_002737 PROTEIN KINASE C, ALPHA PRKCA TTAGTTCTTGCCTGGATGTGGG
v2HS_218228 NM_017944 UBIQUITIN SPECIFIC PEPTIDASE 47 USP47 ATTCAAATAGCAAGTCATTGCT
v2HS_218244 NM_002712 PROTEIN PHOSPHATASE 1, REGULATORY 

SUBUNIT 7
PPP1R7 ATTCTATTTGATGCAATGTCCA

v2HS_218265 NM_018449 UBIQUITIN ASSOCIATED PROTEIN 2 UBAP2 ATTTGATGCCAGTTCAGTTCCC
v2HS_218408 NM_018448 CULLIN-ASSOCIATED AND 

NEDDYLATION-DISSOCIATED 1
CAND1 TATTTCTTGCAGGACAAACGGC

v2HS_218426 NM_017938 FAMILY WITH SEQUENCE SIMILARITY 70, 
MEMBER A

FAM70A ATAATGAATAAGCTTCGTCCCT

v2HS_218486 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 ATTTATTAGCTCCTTCTTTGGC

v2HS_218503 NM_003468 CHROMOSOME 2 OPEN READING FRAME 
31

C2ORF31 ATAGAATACACGTGAGCTGGGC

v2HS_218506 NM_017996 DE-ETIOLATED HOMOLOG 1 
(ARABIDOPSIS)

DET1 TTACGCAAGAAACAAGGAGGCT

v2HS_218514 NM_005798 RET FINGER PROTEIN 2 RFP2 TAACATACTGACAGCCTATCCC
v2HS_218516 NM_002844 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, K
PTPRK ATATTTATAGCATTTAACCCGG

v2HS_218551 NM_002832 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 7

PTPN7 ATTCTTCTTCCAGTTGCTTGGG

v2HS_218555 NM_003443 ZINC FINGER AND BTB DOMAIN 
CONTAINING 17

ZBTB17 TAAATAAACAGTCAGAAGGGCC

v2HS_218649 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 ATTAAGATAGCAAGTATTGCCG
v2HS_218674 NM_019009 TOLL INTERACTING PROTEIN TOLLIP TTATTTAATTAAAGGCCTTGCA
v2HS_218728 NM_004112 FIBROBLAST GROWTH FACTOR 11 FGF11 TAAGCTTAGCATTCTATATGGA
v2HS_218881 NM_002828 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 2
PTPN2 ATTGCTTATATCAAGTGCAGGT

v2HS_218890 NM_002841 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, G

PTPRG TATTCTGTTCTCAGAAATTGCG

v2HS_218928 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-
CONTROLLED 1

TPT1 TAATTGCCACATTTGTTAACAT

v2HS_21897 NM_018846 KELCH-LIKE 7 (DROSOPHILA) KLHL7 TTATAGGAACCTCATTTCACTT
v2HS_218989 NM_019038 TUDOR DOMAIN CONTAINING 4 TDRD4 ATTATCTTTGAGGATGTATCCT
v2HS_218995 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 9
PTPN9 TTAATATTTGAATCCTCTCCCG

v2HS_21900 NM_018846 KELCH-LIKE 7 (DROSOPHILA) KLHL7 ATAAACTATAGAGCCAACTGCT
v2HS_219088 NM_003393 WINGLESS-TYPE MMTV INTEGRATION 

SITE FAMILY, MEMBER 8B
WNT8B TTTATTTACCTCAGTCTTGGCT

v2HS_219094 XM_117294 F-BOX PROTEIN 45 FBXO45 TTGTTCTATGGCTGAAATCCCT
v2HS_219127 NM_002637 PHOSPHORYLASE KINASE, ALPHA 1 

(MUSCLE)
PHKA1 ATATTCTTGAACCTGTTCTGCA

v2HS_219138 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 TTACGTAGGGATCTGACAGGCC
v2HS_219155 NM_019094 NUDIX (NUCLEOSIDE DIPHOSPHATE 

LINKED MOIETY X)-TYPE MOTIF 4
NUDT4 ATGCATTAAGAGTAATACCGGG

v2HS_219185 NM_017938 FAMILY WITH SEQUENCE SIMILARITY 70, 
MEMBER A

FAM70A AATAATGAATAAGCTTCGTCCC

v2HS_219274 NM_002828 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 2

PTPN2 TTTATTGCTTATATCAAGTGCA

v2HS_219275 NM_002808 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 2

PSMD2 TTGTAGATGTCATCAGGCACCT

v2HS_219331 NM_003298 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TACTCATAGCCATCTATATCCA

v2HS_219361 NM_032765 TRIPARTITE MOTIF-CONTAINING 52 TRIM52 TTAATATTAAGCTTTCACGGCT
v2HS_219363 NM_003473 SIGNAL TRANSDUCING ADAPTOR 

MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 1

STAM TTCACATACTTTAGGATGACCC

v2HS_219390 NM_002813 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 9

PSMD9 ATAATTCAAAGTATTGGCAGGA

v2HS_219417 NM_017943 F-BOX PROTEIN 34 FBXO34 TATTTGCAAGCAATACTCTGCC
v2HS_219542 NM_017831 RING FINGER PROTEIN 125 RNF125 TTCTCATCGGGTATTAAACGGC
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v2HS_219611 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 

(UBC8 HOMOLOG, YEAST)
UBE2H TAATACTCTTAATTAGCTCCCT

v2HS_219625 NM_017792 #N/A #N/A TATACCATAAATATGTGGTGCG
v2HS_219652 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-

CONTROLLED 1
TPT1 TTCAAGTTTCCCTTTGATTGAT

v2HS_219675 XM_212217 #N/A #N/A CAATATTCTCAGAGCACATGGA
v2HS_219755 NM_004079 CATHEPSIN S CTSS TTTACTTAGCAAACTTTATCCT
v2HS_219802 NM_003328 TXK TYROSINE KINASE TXK TTGTATTTCTCCAGTATCAGGT
v2HS_219836 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 TTTGTAGTCCATAGTATTTCGT

v2HS_219867 NM_004155 SERPIN PEPTIDASE INHIBITOR, CLADE B 
(OVALBUMIN), MEMBER 9

SERPINB9 AATTCAAGAGCCAATAAATGCA

v2HS_219936 NM_003315 DNAJ (HSP40) HOMOLOG, SUBFAMILY C, 
MEMBER 7

DNAJC7 TTCGTAATAAAGGCAAAGACCT

v2HS_2200 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 4

MAP3K4 TTGCTACAGCCAAGGCTGAGGT

v2HS_220048 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 
(UBC13 HOMOLOG, YEAST)

UBE2N ATATCTAAACATATTCTTCCCA

v2HS_2201 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 4

MAP3K4 TTTACCAATGCTATACGTGCCC

v2HS_220115 NM_002829 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 3

PTPN3 ATATGTTCCCTGGATTCAGCCT

v2HS_2202 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 4

MAP3K4 TAAAGCTGAAATAAAGGCAGGT

v2HS_220228 NM_003328 TXK TYROSINE KINASE TXK TTCTGTAAAGAGCTATACAGCC
v2HS_220240 NM_019038 TUDOR DOMAIN CONTAINING 4 TDRD4 ATTTCATAAGATGCTAGGCCCT
v2HS_2203 NM_005923 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 5
MAP3K5 ATTAATCAACACATTGTCACCC

v2HS_220305 XM_088849 #N/A #N/A TTCTTTAATTAAACTGAGAGCA
v2HS_220366 NM_017938 FAMILY WITH SEQUENCE SIMILARITY 70, 

MEMBER A
FAM70A TTACTGTTAATGAGAGAGTGCA

v2HS_2204 NM_005923 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 5

MAP3K5 ATTCCTGACTGTAGTGTTGGCT

v2HS_220472 NM_003478 CULLIN 5 CUL5 TTAACAACTGCTTTATACGCCT
v2HS_220497 NM_003341 UBIQUITIN-CONJUGATING ENZYME E2E 

1 (UBC4/5 HOMOLOG, YEAST)
UBE2E1 TTAAATTTACAGACTACAAGCA

v2HS_2205 NM_005923 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 5

MAP3K5 TTTCAGTATGAATGCCTTGGCC

v2HS_220512 NM_002731 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, BETA

PRKACB TTTCCTGCTGAATGAGACACGT

v2HS_220582 NM_002706 PROTEIN PHOSPHATASE 1B (FORMERLY 
2C), MAGNESIUM-DEPENDENT, BETA 
ISOFORM

PPM1B TTAACACGTTGTATCATCACGC

v2HS_220594 NM_003287 TUMOR PROTEIN D52-LIKE 1 TPD52L1 TTTGAATAACAATGTCAAGGCC
v2HS_220673 NM_004071 CDC-LIKE KINASE 1 CLK1 AATCTTTCTCATTTATAGACCT
v2HS_220688 NM_003269 NUCLEAR RECEPTOR SUBFAMILY 2, 

GROUP E, MEMBER 1
NR2E1 ATTAACTCAGTTCTGAAGGCCA

v2HS_220751 AL832695 RET FINGER PROTEIN 2 RFP2 ATTAAGAATTGTCATACTCGGG
v2HS_220794 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 TATTTCTTCTACCTTAGTAGGT
v2HS_220869 NM_002719 PROTEIN PHOSPHATASE 2, REGULATORY 

SUBUNIT B (B56), GAMMA ISOFORM
PPP2R5C TTACTTTATGCTTAAAGGCGCT

v2HS_220925 NM_002709 PROTEIN PHOSPHATASE 1, CATALYTIC 
SUBUNIT, BETA ISOFORM

PPP1CB TTAAGGCTTCAAATGCAAAGGA

v2HS_22104 NM_153033 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 7

KCTD7 CTAACACATGAGATAGCAGCCA

v2HS_221049 NM_002834 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 11 (NOONAN 
SYNDROME 1)

PTPN11 TAATATTTGTATATTCGTGCCC

v2HS_22105 NM_153033 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 7

KCTD7 ATGATTAGAGAGAGACACCCTT

v2HS_221157 NM_003478 CULLIN 5 CUL5 TATATTAACTGAATCAGCTGGT
v2HS_221167 NM_002873 RAD17 HOMOLOG (S. POMBE) RAD17 TATTCACACCTAATGATGTGGC
v2HS_221210 NM_002822 PTK9 PROTEIN TYROSINE KINASE 9 PTK9 ATAAGGTTTAGAAATGAGTGCT
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v2HS_221233 NM_032236 HYPOTHETICAL PROTEIN FLJ11328 USP48 ATCCACCTTTGCTTTAATGCCC
v2HS_221293 NM_002827 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 1
PTPN1 AAGAAAGTTCAAGAATGAGGCT

v2HS_221310 NM_004112 FIBROBLAST GROWTH FACTOR 11 FGF11 TAGGTATCACTCAAGAAGGCGG
v2HS_221319 NM_018323 PHOSPHATIDYLINOSITOL 4-KINASE TYPE 

2 BETA
PI4K2B TTCCTAAGCCAATATTCAGCCT

v2HS_221327 NM_002721 PROTEIN PHOSPHATASE 6, CATALYTIC 
SUBUNIT

PPP6C TTCCCAGACCAGTAAATAAGCA

v2HS_221345 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 ATATAATATTGCCTATACAGGA

v2HS_221346 NM_002859 PAXILLIN PXN ATATAGTTCTCCAGGATGGCCC
v2HS_221359 XM_212226 #N/A #N/A ATAGTTGGTGATTAATAGAGGG
v2HS_221469 NM_018449 UBIQUITIN ASSOCIATED PROTEIN 2 UBAP2 TTTCAGAAAGATCTTCAGTCCA
v2HS_221510 NM_032873 CBL-INTERACTING PROTEIN STS-1 STS-1 ATAATTTCTCAGTTGCAGTGCA
v2HS_221517 NM_002834 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 11 (NOONAN 
SYNDROME 1)

PTPN11 ATAGATAAATCGGTACTGTGCT

v2HS_2216 NM_005781 TYROSINE KINASE, NON-RECEPTOR, 2 TNK2 CTGGATGTGCAGCTTGTCCGGT

v2HS_221601 NM_003443 ZINC FINGER AND BTB DOMAIN 
CONTAINING 17

ZBTB17 TTATTCTCTCTAGGGAACAGGC

v2HS_221674 NM_002759 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 TATTTAAGTACTACTCCCTGCT

v2HS_221699 NM_003363 UBIQUITIN SPECIFIC PEPTIDASE 4 
(PROTO-ONCOGENE)

USP4 TTTCACTGTCCCAATCCATGGC

v2HS_221738 XM_065861 #N/A #N/A ATTATCAGATAAAGTTGGTCCA
v2HS_221739 NM_024165 PHD FINGER PROTEIN 1 PHF1 ATGAAACTGAGGAAGATGAGGC
v2HS_221770 NM_018518 MCM10 MINICHROMOSOME 

MAINTENANCE DEFICIENT 10 (S. 
CEREVISIAE)

MCM10 TTTCTTCTTAATGCTGTTTGGG

v2HS_221788 NM_032904 #N/A #N/A TAGACTACATAATATACGTGGG
v2HS_221867 AK057343 ZINC FINGER PROTEIN 131 (CLONE PHZ-

10)
ZNF131 TTATGATGTTCAGGGAACTCCT

v2HS_22190 NM_018839 P47 (RAT) NSFL1C ATCTTATAGGGCAAGATACCCT
v2HS_221905 NM_018548 #N/A #N/A TATTACGGGTACTAATATCCCT
v2HS_221913 NM_003473 SIGNAL TRANSDUCING ADAPTOR 

MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 1

STAM TATTTGAACCTGTTGACCTGGA

v2HS_22193 NM_018839 P47 (RAT) NSFL1C ATTAAGATGGAAGAGCTGGCTT
v2HS_221931 NM_002638 PEPTIDASE INHIBITOR 3, SKIN-DERIVED 

(SKALP)
PI3 TTTATCTTGACCTTTAACTGAA

v2HS_221939 XM_212217 #N/A #N/A TAAACTAAGGAGCCTGGCACTC
v2HS_22195 NM_018839 P47 (RAT) NSFL1C TTGACTGTTTATCTTATAGGGC
v2HS_221982 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 

(UBC8 HOMOLOG, YEAST)
UBE2H TTAATACTCTTAATTAGCTCCC

v2HS_222001 NM_002639 SERPIN PEPTIDASE INHIBITOR, CLADE B 
(OVALBUMIN), MEMBER 5

SERPINB5 TTAGATGAAGAGACAAGTTCCT

v2HS_222040 XM_117294 F-BOX PROTEIN 45 FBXO45 TTTACACTCAATCTTCAGGCGC
v2HS_222043 NM_002731 PROTEIN KINASE, CAMP-DEPENDENT, 

CATALYTIC, BETA
PRKACB ATATACCAAGAATGAGACAGCA

v2HS_222087 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 9

PTPN9 TAATATTTGAATCCTCTCCCGG

v2HS_222271 NM_033516 TUMOR PROTEIN D52-LIKE 3 TPD52L3 AATTATAAACAAAGCACAAGGC
v2HS_222275 NM_004112 FIBROBLAST GROWTH FACTOR 11 FGF11 AATAATATGGCTATACAGGCCC
v2HS_222349 NM_002849 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, R
PTPRR AATGCTTATAAATGAATACCGG

v2HS_222351 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 
1

MAPK1 ATTTAAGATCTGTATCCTGGCT

v2HS_22236 AL833177 MEMBRANE ASSOCIATED DNA BINDING 
PROTEIN

MNAB ATTAGCAATGACATCTTTGGGC

v2HS_22238 BM911196 MEMBRANE ASSOCIATED DNA BINDING 
PROTEIN

MNAB AATACATTAAGCATGAAGCCGA

v2HS_22239 NM_018835 MEMBRANE ASSOCIATED DNA BINDING 
PROTEIN

MNAB ATTAAGCATGAAGCCGAAAGGT
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v2HS_22240 BM911196 MEMBRANE ASSOCIATED DNA BINDING 

PROTEIN
MNAB ATTTAAGTTAGCTGGGTCACCT

v2HS_22241 BM911196 MEMBRANE ASSOCIATED DNA BINDING 
PROTEIN

MNAB TTCTTAGTTCAATTTCCTTGCT

v2HS_222456 NM_002851 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR-TYPE, Z POLYPEPTIDE 1

PTPRZ1 TTTATGTATCGATTCTTGTGCT

v2HS_222459 NM_002690 POLYMERASE (DNA DIRECTED), BETA POLB ATAAATTAAGACTCCTATTGGG
v2HS_222646 NM_017873 LIKELY ORTHOLOG OF MOUSE ANKYRIN 

REPEAT AND SOCS BOX-CONTAINING 
PROTEIN 6

ASB6 ATATCATTTAGTCACCTCAGCT

v2HS_222653 NM_018448 CULLIN-ASSOCIATED AND 
NEDDYLATION-DISSOCIATED 1

CAND1 TATAATGGTAGAAACATGAGGA

v2HS_222655 NM_019011 TRIAD3 PROTEIN TRIAD3 TTTAATGGCATCAGACAAGGCC
v2HS_222679 NM_018561 UBIQUITIN SPECIFIC PEPTIDASE 49 USP49 ATCTCCTTGAGGTTACACAGGT
v2HS_222716 NM_002877 RAD51-LIKE 1 (S. CEREVISIAE) RAD51L1 TTTCTTGGCAAGATGAACAGGT
v2HS_222746 NM_002741 PROTEIN KINASE N1 PKN1 TTTCTTCAGAGCCTTGATGGCG
v2HS_222871 NM_003470 UBIQUITIN SPECIFIC PEPTIDASE 7 

(HERPES VIRUS-ASSOCIATED)
USP7 ATTTATTATCTTCAGCACTGCT

v2HS_222897 NM_003409 ZINC FINGER PROTEIN 161 HOMOLOG 
(MOUSE)

ZFP161 ATATTTGTGCAGTGTTCTTGGT

v2HS_222982 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 TTCATTGAAACTTTAAAGACCT

v2HS_223002 NM_003289 TROPOMYOSIN 2 (BETA) TPM2 TTAAGCAGCAAAGGAGGGTGGA
v2HS_223037 NM_002845 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, M
PTPRM ATATATCTCTGTGTCATCTGGC

v2HS_223042 NM_032833 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 15B

PPP1R15B TTACAGTGGGATCCTGACAGGT

v2HS_223132 NM_032775 KELCH-LIKE 22 (DROSOPHILA) KLHL22 ATATGAAATGTAGGATTTGGCA
v2HS_223156 NM_002759 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 2-ALPHA KINASE 2
EIF2AK2 TATAATGAAATCCTTCTGGCCC

v2HS_223217 NM_002634 PROHIBITIN PHB TATACACATTTGTTTCCTTCCC
v2HS_223243 NM_002709 PROTEIN PHOSPHATASE 1, CATALYTIC 

SUBUNIT, BETA ISOFORM
PPP1CB ATATCTCAAGATGTTCCTTGCT

v2HS_223262 NM_002610 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 1

PDK1 TAATACAAATCACACAGACGCC

v2HS_223337 NM_032833 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 15B

PPP1R15B TTGCTTGAGAACATTAAGTCCT

v2HS_223346 NM_002755 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE 1

MAP2K1 TTTCACTGTAATTCAGCCTGGC

v2HS_223442 NM_017943 F-BOX PROTEIN 34 FBXO34 TAAACTTGAAATAGCAGCAGGT
v2HS_223453 NM_032902 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 16A
PPP1R16A ATCATCACACAGGTCATAGGGC

v2HS_223461 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK4CB TTATAGTAGTTGAACATGTCGC

v2HS_223469 NM_002834 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 11 (NOONAN 
SYNDROME 1)

PTPN11 AATATTTGTATATTCGTGCCCT

v2HS_223560 NM_002750 MITOGEN-ACTIVATED PROTEIN KINASE 
8

MAPK8 TTCATCTAACTGCTTGTCAGGG

v2HS_223583 NM_004071 CDC-LIKE KINASE 1 CLK1 TTCCTTCAGAGGTTTACAGGCT
v2HS_223596 XM_050147 #N/A #N/A ATATAGTGAAATTCCAAAGCCA
v2HS_223607 NM_052947 ALPHA-KINASE 2 ALPK2 TATAATCTTCAGCTTGTTGCCT
v2HS_223700 NM_032147 UBIQUITIN SPECIFIC PEPTIDASE 44 USP44 ATAAGTAAATGACTCAACACCT
v2HS_223713 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-

LIKE 2
UBE1L2 AATATTCAAGAGGGCATCTGCT

v2HS_223757 NM_000575 INTERLEUKIN 1, ALPHA IL1A ATTCATTTAGAATTACAAGGCT
v2HS_223887 NM_001400 ENDOTHELIAL DIFFERENTIATION, 

SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 1

EDG1 TATCATTTAGATAAAGTGGGCT

v2HS_223901 NM_016271 RING FINGER PROTEIN 138 RNF138 ATTGGATGTATTAAACTTTGCA
v2HS_223920 NM_002095 GENERAL TRANSCRIPTION FACTOR IIE, 

POLYPEPTIDE 2, BETA 34KDA
GTF2E2 TATTGCATTCAAGACTATGGGC
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v2HS_223929 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-

LIKE 2
UBE1L2 TAAATACTACAATTGGAATGGC

v2HS_223944 NM_016308 CYTIDYLATE KINASE CMPK TTTATTCTTCTGAGCATTGGCA
v2HS_223979 NM_016483 PHD FINGER PROTEIN 7 PHF7 TTTCTCAATCTCTGGCATTCCT
v2HS_223990 NM_002031 FYN-RELATED KINASE FRK TTAATTACTCAGAAGTCTAGGC
v2HS_224000 AB033040 RING FINGER PROTEIN 150 RNF150 TAGATTCTTAATGAAAGCTGGC
v2HS_224007 NM_000758 COLONY STIMULATING FACTOR 2 

(GRANULOCYTE-MACROPHAGE)
CSF2 TTCTGAGATGACTTCTACTGTT

v2HS_224123 NM_000791 DIHYDROFOLATE REDUCTASE DHFR ATTAATTCTACCCTTTAAAGGT
v2HS_224211 NM_030667 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, O
PTPRO TTTCTTTGAAGTAGAATGACCA

v2HS_224285 XM_027237 #N/A #N/A AATTTCTAACAACTGAATGGGC
v2HS_224291 NM_000633 B-CELL CLL/LYMPHOMA 2 BCL2 TACCCATTAGACATATCCAGCT
v2HS_224321 NM_015642 ZINC FINGER AND BTB DOMAIN 

CONTAINING 20
ZBTB20 TATTATTCACCCAAGCCTCCGG

v2HS_224426 NM_030667 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, O

PTPRO TAATCTGATGCTAACAATGCCT

v2HS_224447 NM_016271 RING FINGER PROTEIN 138 RNF138 ATGTTCATTAAGATGTATGGCT
v2HS_224602 NM_002009 FIBROBLAST GROWTH FACTOR 7 

(KERATINOCYTE GROWTH FACTOR)
FGF7 TTAGATAAATATTGACCTCCCA

v2HS_224640 NM_152617 RING FINGER PROTEIN 168 RNF168 TTGACGAGAGAATTTCTTCGGG
v2HS_224842 AL133602 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 17
FBXL17 TAACCATCTAAAGATTACAGGT

v2HS_224964 NM_015864 CHROMOSOME 6 OPEN READING FRAME 
32

C6ORF32 TACTTATATGAAACTCCAGGCG

v2HS_224993 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 
POMBE)

CHEK1 TTGATGGAAGAATCTCTGAGCA

v2HS_225007 NM_020740 ANKYRIN REPEAT AND FYVE DOMAIN 
CONTAINING 1

ANKFY1 TTCTTTGAACTGTACAAGGCCA

v2HS_225012 NM_031417 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 4

MARK4 TTAAATTTATTGGGCAACAGGC

v2HS_225030 AF424702 DUAL SPECIFICITY PHOSPHATASE 22 DUSP22 AAGTTTACAAATCACTACTGGA
v2HS_225339 NM_002012 FRAGILE HISTIDINE TRIAD GENE FHIT TTATAGAGGGTCTAAGCAGGCA
v2HS_225342 NM_000582 SECRETED PHOSPHOPROTEIN 1 

(OSTEOPONTIN, BONE SIALOPROTEIN I, 
EARLY T-LYMPHOCYTE ACTIVATION 1)

SPP1 TTATTAATTGCTGGACAACCGT

v2HS_225398 NM_001364 DISCS, LARGE HOMOLOG 2, CHAPSYN-
110 (DROSOPHILA)

DLG2 ATTCATATTCAATTTCTGTCCC

v2HS_225402 AB033040 RING FINGER PROTEIN 150 RNF150 TTGAATTATCCTTCTAATTCCA
v2HS_225409 NM_022832 UBIQUITIN SPECIFIC PEPTIDASE 46 USP46 AACAATAACATGAAGATCACCC
v2HS_225460 NM_016319 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 7A (ARABIDOPSIS)

COPS7A TTAGTGGAGGAAGATTCCGGGC

v2HS_225517 NM_000588 INTERLEUKIN 3 (COLONY-STIMULATING 
FACTOR, MULTIPLE)

IL3 ATTAACAATTCATCTGATGCCG

v2HS_225587 NM_001268 REGULATOR OF CHROMOSOME 
CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 2

RCBTB2 ATTATGTAAGGCAGATCAGCCC

v2HS_225629 NM_030764 FC RECEPTOR-LIKE 2 FCRL2 ATTTATTTGCACAGTGTCTGGA
v2HS_225634 XM_095100 #N/A #N/A ATAATTATTGGCCCTCACTGCA
v2HS_225636 NM_001277 CHOLINE KINASE ALPHA CHKA AATTTAATTCTCAGCACTTCCT
v2HS_225843 NM_001423 EPITHELIAL MEMBRANE PROTEIN 1 EMP1 TAATCTATTAACGAAGAAGCCC
v2HS_225877 NM_001334 CATHEPSIN O CTSO TTTAGTCAGGGAAGCCAAGCCA
v2HS_225883 NM_002095 GENERAL TRANSCRIPTION FACTOR IIE, 

POLYPEPTIDE 2, BETA 34KDA
GTF2E2 ATTGCATTCAAGACTATGGGCA

v2HS_225895 NM_133646 STERILE ALPHA MOTIF AND LEUCINE 
ZIPPER CONTAINING KINASE AZK

ZAK ATTTAATTTGCACAAAGGAGGC

v2HS_225905 NM_015675 GROWTH ARREST AND DNA-DAMAGE-
INDUCIBLE, BETA

GADD45B AATATAGATATCTATGCTTCCC

v2HS_225958 NM_001422 E74-LIKE FACTOR 5 (ETS DOMAIN 
TRANSCRIPTION FACTOR)

ELF5 TTCTCTGATCAGCATCAATGGC

v2HS_225997 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 TTAATTTGCATTTCCATGGCCT
v2HS_226019 NM_015601 HECT DOMAIN AND RLD 4 HERC4 ATTTAGGATCCAATAATTCCCT
v2HS_226020 NM_000584 INTERLEUKIN 8 IL8 TTGCTATTTGTATATTCTCCCG
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v2HS_226085 NM_001336 CATHEPSIN Z CTSZ TTTATATATGTGGTGTCCTGGT
v2HS_226116 NM_015642 ZINC FINGER AND BTB DOMAIN 

CONTAINING 20
ZBTB20 ATTTGGTCAAACTTTGCTGGGC

v2HS_226150 NM_001400 ENDOTHELIAL DIFFERENTIATION, 
SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 1

EDG1 ATATCATTTAGATAAAGTGGGC

v2HS_226171 NM_030667 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, O

PTPRO ATTTATAGTCAGAGTCTTTGGC

v2HS_226172 XM_291991 SIMILAR TO PROTEIN TYROSINE 
PHOSPHATASE, RECEPTOR TYPE, Q 
ISOFORM 1 PRECURSOR

LOC387870 AATTCCCATCAACTCGATTCCA

v2HS_226222 NM_001001556 GALACTOKINASE 2 GALK2 TATAGGGTTCAGGATGAAGGGC

v2HS_226246 NM_001256 CELL DIVISION CYCLE 27 CDC27 ATAATGATTCAAAGGGAGACCA
v2HS_226268 XM_115026 #N/A #N/A TATTTCTGTATGATATTCTGCT
v2HS_226281 NM_001204 BONE MORPHOGENETIC PROTEIN 

RECEPTOR, TYPE II (SERINE/THREONINE 
KINASE)

BMPR2 TTATTGTTGACTTCACAGTCCA

v2HS_226370 NM_031456 F-BOX AND WD-40 DOMAIN PROTEIN 10 FBXW10 ATAGATTGCAGGGATCGTACCC

v2HS_226371 NM_032138 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 7

KBTBD7 ATATTAATCCACTGATCTTCCC

v2HS_226462 NM_052947 ALPHA-KINASE 2 ALPK2 TTAGCAGTTAATGTTGTTGGCT
v2HS_226463 NM_199462 RECEPTOR INTERACTING PROTEIN 

KINASE 5
RIPK5 TTTGCTAAAGGGATAGCTTGGC

v2HS_226566 NM_001268 REGULATOR OF CHROMOSOME 
CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 2

RCBTB2 TTCATTTACAGAGGCAAGTCCC

v2HS_226594 NM_031417 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 4

MARK4 TATAATTCAGGGAAACTGAGGT

v2HS_226621 NM_022818 MICROTUBULE-ASSOCIATED PROTEIN 1 
LIGHT CHAIN 3 BETA

MAP1LC3B TTTATTGGCAACTTAGAATGCA

v2HS_226698 NM_000572 INTERLEUKIN 10 IL10 TTATTAAAGGCATTCTTCACCT
v2HS_226845 NM_015601 HECT DOMAIN AND RLD 4 HERC4 TTTACAGTCAGTACCTAAACCC
v2HS_226915 NM_000582 SECRETED PHOSPHOPROTEIN 1 

(OSTEOPONTIN, BONE SIALOPROTEIN I, 
EARLY T-LYMPHOCYTE ACTIVATION 1)

SPP1 TTTATTAATTGCTGGACAACCG

v2HS_226918 XM_292512 BROTHER OF ATAXIN-1 BOAT ATGCAGCATGACAAATCCAGGC
v2HS_227001 NM_002031 FYN-RELATED KINASE FRK TTATTACTACGAATGGCTTCGG
v2HS_227031 XM_088051 #N/A #N/A ATCATATAACCTGGGAAGCGCT
v2HS_227071 NM_000572 INTERLEUKIN 10 IL10 ATAAATTAGAGGGAGGTCAGGG
v2HS_227073 NM_001002295 GATA BINDING PROTEIN 3 GATA3 ATATTCCTTAAACTTCTTGGCA

v2HS_227075 NM_001239 CYCLIN H CCNH TTCCAGTATCTGTTCAAGTGCC
v2HS_227101 NM_198189 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 TTTCACAGCCTCTTCTACAGGA

v2HS_227129 NM_000784 CYTOCHROME P450, FAMILY 27, 
SUBFAMILY A, POLYPEPTIDE 1

CYP27A1 TATATTCTACCCAAGGACAGCA

v2HS_227253 NM_031456 F-BOX AND WD-40 DOMAIN PROTEIN 10 FBXW10 TTTCCTTTGAAATTCAAGACCT

v2HS_227275 NM_022826 MEMBRANE-ASSOCIATED RING FINGER 
(C3HC4) 7

37686 TATTTCTTCCACCTTGAGCCGA

v2HS_227433 NM_022818 MICROTUBULE-ASSOCIATED PROTEIN 1 
LIGHT CHAIN 3 BETA

MAP1LC3B TTAACAATCAGTAGAGGGCCCA

v2HS_227525 NM_001268 REGULATOR OF CHROMOSOME 
CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 2

RCBTB2 ATGAACCTCAATAATTACAGGC

v2HS_227542 NM_030667 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, O

PTPRO TTGTATATCCATGTCATCACCT

v2HS_227585 NM_000758 COLONY STIMULATING FACTOR 2 
(GRANULOCYTE-MACROPHAGE)

CSF2 TTCAAAGGTGATAATCTGGGTT

v2HS_227760 NM_000757 COLONY STIMULATING FACTOR 1 
(MACROPHAGE)

CSF1 ATATTCCAGTCCTTGTCAAGGA
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v2HS_227767 NM_016323 HECT DOMAIN AND RLD 5 HERC5 TTTAAGTCCAAATAAACAGGCA
v2HS_227803 NM_016237 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 5
ANAPC5 TATCGATGAGCTCTGACAGGCT

v2HS_227810 NM_172366 F-BOX PROTEIN 16 FBXO16 TTCTTCTTTGAGAGTCTGTCCA
v2HS_227948 NM_031482 HYPOTHETICAL PROTEIN FLJ13954 ATG10 ATATTTAATCACTTCGGACGCT
v2HS_227988 NM_178820 F-BOX PROTEIN 27 FBXO27 ATCTAGAACAGTCTGGTTGGCG
v2HS_228037 NM_001277 CHOLINE KINASE ALPHA CHKA AATTCTTCAGTATCTAATCGCC
v2HS_228143 XM_113849 #N/A #N/A TATGGGTGAAACAGGCATGCGT
v2HS_228179 NM_002014 FK506 BINDING PROTEIN 4, 59KDA FKBP4 ATATTTCAGCTCAGCATTTGGT
v2HS_228470 NM_001224 CASPASE 2, APOPTOSIS-RELATED 

CYSTEINE PEPTIDASE (NEURAL 
PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
2)

CASP2 TAGAACATGGACGTCATAGCCC

v2HS_228508 XM_071675 #N/A #N/A TAAATATAAATGTGTAAATCCT
v2HS_228530 NM_016252 BACULOVIRAL IAP REPEAT-CONTAINING 

6 (APOLLON)
BIRC6 TTTGTTAAACAAGGATTTGCCC

v2HS_228604 NM_006908 RAS-RELATED C3 BOTULINUM TOXIN 
SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 ATTCTCCAGGAAATGCATTGGT

v2HS_228623 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTCGTTTGCCAGATATATTCGT

v2HS_228731 NM_001188 BCL2-ANTAGONIST/KILLER 1 BAK1 TAACAAACCAAGTCCTAAGCCC
v2HS_228749 NM_014950 ZINC FINGER AND BTB DOMAIN 

CONTAINING 1
ZBTB1 TTTAACAGAAACTTATTCTGCC

v2HS_228787 NM_000301 PLASMINOGEN LPAL2 TTATTCTCAATCACAGGGAGCT
v2HS_228887 NM_000489 ALPHA THALASSEMIA/MENTAL 

RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TAACATCAAGCTCCTGGCTGGC

v2HS_228934 NM_177995 PROTEIN TYROSINE PHOSPHATASE 
DOMAIN CONTAINING 1

PTPDC1 ATATTCACCACGAGTGAAAGCT

v2HS_228990 NM_031268 3-PHOSPHOINOSITIDE DEPENDENT 
PROTEIN KINASE-1

PDPK1 TATGGAAGAAATGAGTTACGGG

v2HS_229011 NM_012157 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 2

FBXL2 TTGTAATAGACACACAGGAGGT

v2HS_229042 NM_014870 ZINC FINGER AND BTB DOMAIN 
CONTAINING 40

ZBTB40 ATTTATTACTCACCTTCCACGT

v2HS_229328 AB062478 KELCH-LIKE 18 (DROSOPHILA) KLHL18 TTACAATCTCATCCTGCTTGCA
v2HS_229439 NM_000412 HISTIDINE-RICH GLYCOPROTEIN HRG TATTATGAGAATGTCTTTGGGC
v2HS_229578 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 3
KCNG3 TATTTGTTAAACAGTTCCCGCA

v2HS_229617 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 TTAGCTTAATACACAGAGACCC

v2HS_229638 NM_001071 THYMIDYLATE SYNTHETASE TYMS TTTATTATGGAAAGAACTGGCA
v2HS_229724 AF199364 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 

LIGASE 1
SMURF1 ATTATCTGGCGGTAAGACTCCT

v2HS_229745 NM_000448 RECOMBINATION ACTIVATING GENE 1 RAG1 AATAATTTCAGGAACATGGGCC
v2HS_229748 NM_000435 NOTCH HOMOLOG 3 (DROSOPHILA) NOTCH3 TACAGATACAGGTGAACTGGCC
v2HS_229810 AF169351 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, Q
PTPRQ ATATCTCCAAAGACAGTAACTG

v2HS_229876 BC015381 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 TTGTCGTTTCCCAGCGCTGCGC

v2HS_229891 XM_290964 #N/A #N/A TAAATGGTTAAATAGCTGCCCA
v2HS_229911 AF169351 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, Q
PTPRQ TTTGAACATCCTCCATTAGCTT

v2HS_230098 NM_015435 RING FINGER PROTEIN 19 RNF19 TATCACTAACTGTTCCCAAGCT
v2HS_230120 NM_001048 SOMATOSTATIN SST TTCAGTTTCTAATGCAAGGGTC
v2HS_230157 XM_291681 #N/A #N/A TTTATTGTGCTTGTCAGGACAG
v2HS_230287 AL832580 RING FINGER PROTEIN 180 RNF180 TTCATTTAGTCTGGAATAGGCA
v2HS_230341 NM_014962 BTB (POZ) DOMAIN CONTAINING 3 BTBD3 ATATAAGTTCAGGGATCTGCCC
v2HS_230370 NM_000389 CYCLIN-DEPENDENT KINASE INHIBITOR 

1A (P21, CIP1)
CDKN1A AATAATTCTAATGCCAGAGGCT

v2HS_230398 NM_000412 HISTIDINE-RICH GLYCOPROTEIN HRG TTATTATGAGAATGTCTTTGGG
v2HS_2305 XM_070335 #N/A #N/A ATATTCCTCAGTATTTGGGCGG
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v2HS_230510 NM_000465 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 ATATATTAACAGCATTTCTGGA
v2HS_230530 NM_016129 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 ATCCATTCATACGTCCTTCGGT

v2HS_230549 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 3

KCNG3 AAGTAACATAACCATCTCTCGG

v2HS_230680 NM_016120 RING FINGER PROTEIN 12 RNF12 TACACTTAGAAGATCCTAACCT
v2HS_230785 NM_000459 TEK TYROSINE KINASE, ENDOTHELIAL 

(VENOUS MALFORMATIONS, MULTIPLE 
CUTANEOUS AND MUCOSAL)

TEK TTAACAGAAATGTTGAAGGGCT

v2HS_230814 NM_000443 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 4

ABCB4 ATTCCCTTTGATGCTGTCTGGT

v2HS_230930 NM_014871 UBIQUITIN SPECIFIC PEPTIDASE 52 USP52 TATTTCTTAGAAACCATGTGGA
v2HS_230942 NM_014830 ZINC FINGER AND BTB DOMAIN 

CONTAINING 39
ZBTB39 ATTATGCTAGAGACAATCTGGA

v2HS_230945 NM_014962 BTB (POZ) DOMAIN CONTAINING 3 BTBD3 TTATAGAATAAAGTTGCCTGCT
v2HS_231014 NM_033291 MIDLINE 1 (OPITZ/BBB SYNDROME) MID1 ATCAATAAACACATTTCCAGCT
v2HS_231045 NM_016150 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 2
ASB2 TATTAATACTTAACAAAGCCCT

v2HS_231094 XM_166526 #N/A #N/A TTAGGTTGAGACTGACACTGGC
v2HS_231213 NM_001172 ARGINASE, TYPE II ARG2 TATTAATACCCTGTGAACTGCA
v2HS_231265 XM_291622 #N/A #N/A TAATTCCCAGAATACAGCTCCC
v2HS_231329 AF169351 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, Q
PTPRQ TTATATGTTGTGTTAAATGGTC

v2HS_231389 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 TTTATTTCTTGATCAAACTGCT

v2HS_231477 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 
(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN TTGGAGGAATATATCTTCACCT

v2HS_231554 BC017585 RING FINGER PROTEIN 113B RNF113B ATACCTGGTCTGCTTGGTCGGC
v2HS_231711 NM_014840 NUAK FAMILY, SNF1-LIKE KINASE, 1 NUAK1 TTTGTACTCAAGACAGCAGGCC
v2HS_231737 NM_000484 AMYLOID BETA (A4) PRECURSOR 

PROTEIN (PEPTIDASE NEXIN-II, 
ALZHEIMER DISEASE)

APP TTATTCTATAAATGGACACCGA

v2HS_231752 NM_001004342 TRIPARTITE MOTIF-CONTAINING 67 TRIM67 TTAATACAACAGCTTAGTGCCA

v2HS_231772 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 
(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN ATATTCCTTGTCATTATCTGCA

v2HS_231864 NM_016120 RING FINGER PROTEIN 12 RNF12 TTTGTGTTAACTAATAACTGGG
v2HS_231966 NM_001165 BACULOVIRAL IAP REPEAT-CONTAINING 

3
BIRC3 TTAACTAGAACACTAGAGGGCC

v2HS_231977 NM_000443 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 4

ABCB4 TTTAATTCCAATCTCTTTGGCA

v2HS_231985 NM_000455 SERINE/THREONINE KINASE 11 STK11 TTATTTATTGCCAAATTTGGGC
v2HS_232168 NM_031272 TESTIS EXPRESSED SEQUENCE 14 TEX14 ATAGTTTAAAGATGGAGGGCCC
v2HS_232169 NM_014826 CDC42 BINDING PROTEIN KINASE ALPHA 

(DMPK-LIKE)
CDC42BPA TATTCAACTCTTCTTGGATGGC

v2HS_232235 NM_000455 SERINE/THREONINE KINASE 11 STK11 TATTTATTGCCAAATTTGGGCG
v2HS_232253 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK TATTGTGTCAATTTCACTGGCT
v2HS_232378 NM_022731 NUCLEAR CASEIN KINASE AND CYCLIN-

DEPENDENT KINASE SUBSTRATE 1
NUCKS1 TTTGATTACTATTCAACTTGCT

v2HS_232400 NM_033291 MIDLINE 1 (OPITZ/BBB SYNDROME) MID1 ATAGCTGATAAACTTATGGGCC
v2HS_232423 NM_000442 PLATELET/ENDOTHELIAL CELL 

ADHESION MOLECULE (CD31 ANTIGEN)
PECAM1 ATCATTTATTGGTTTCATTGCA

v2HS_232457 NM_015568 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 16B

PPP1R16B TTATGTTATTACAAAGCCAGCA

v2HS_232460 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 1

MAP3K1 ATTTCTTCTACACTCTTCTGCC

v2HS_232465 NM_000318 PEROXISOMAL MEMBRANE PROTEIN 3, 
35KDA (ZELLWEGER SYNDROME)

PXMP3 ATTTAGAATCACATGGTTTCCA
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v2HS_232573 NM_000484 AMYLOID BETA (A4) PRECURSOR 

PROTEIN (PEPTIDASE NEXIN-II, 
ALZHEIMER DISEASE)

APP ATAATATACAACTGGCTAAGGG

v2HS_232634 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 3

KCNG3 ATCTAGCCAGATTAACATGGCA

v2HS_232742 NM_000459 TEK TYROSINE KINASE, ENDOTHELIAL 
(VENOUS MALFORMATIONS, MULTIPLE 
CUTANEOUS AND MUCOSAL)

TEK TTTAAGGACACCAATATCTGGG

v2HS_232790 NM_006908 RAS-RELATED C3 BOTULINUM TOXIN 
SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 TAGTTCCCACTAGGATGATGGG

v2HS_232906 NM_031229 CHROMOSOME 20 OPEN READING 
FRAME 18

C20ORF18 AATTATAATAGCTTACACAGGC

v2HS_232918 NM_014840 NUAK FAMILY, SNF1-LIKE KINASE, 1 NUAK1 TTATAATACCTTTGAAATGCCT
v2HS_233086 NM_000484 AMYLOID BETA (A4) PRECURSOR 

PROTEIN (PEPTIDASE NEXIN-II, 
ALZHEIMER DISEASE)

APP ATTATTCTATAAATGGACACCG

v2HS_233110 NM_001101 ACTIN, BETA ACTB TAATTTACACGAAAGCAATGCT
v2HS_233222 NM_016118 NEDD8 ULTIMATE BUSTER-1 NYREN18 TTCCAGTATCTCATTGACGGCC
v2HS_233328 NM_000381 MIDLINE 1 (OPITZ/BBB SYNDROME) MID1 ATTAAACCAGAGTAAGAAAGCC
v2HS_233371 NM_014962 BTB (POZ) DOMAIN CONTAINING 3 BTBD3 TATGCGGATCAAGTAAAGTGCC
v2HS_233410 NM_014826 CDC42 BINDING PROTEIN KINASE ALPHA 

(DMPK-LIKE)
CDC42BPA TTAAACCCACCATCAAGGAGGT

v2HS_233418 NM_001066 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 1B

TNFRSF1B TTATTGATAAGCAGGAATGCCG

v2HS_233446 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTTCATTAAACGTTTAACAGCC

v2HS_233448 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 TTTAGCCACAGATATTTCACCT

v2HS_233593 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 
CATALYTIC POLYPEPTIDE

PRKDC TTATTTCTTGAATCCATGACCC

v2HS_233622 NM_022781 HYPOTHETICAL PROTEIN FLJ21343 RNF38 TAACTCTAGGCTGTGATGAGCT
v2HS_233638 XM_208532 #N/A #N/A ATATATTCTTACTGGCTCTGGC
v2HS_233680 NM_000301 PLASMINOGEN LPAL2 TTACTGTGATATTGGAATGCCC
v2HS_233763 NM_015528 RING FINGER PROTEIN 167 RNF167 ATATTCATCCAGGCAAATGGCA
v2HS_233769 NM_016115 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 3
ASB3 TTCATATATATGGTTCCATGGT

v2HS_233832 NM_000959 PROSTAGLANDIN F RECEPTOR (FP) PTGFR ATATGTAAGCTGATGACATGCA
v2HS_233851 NM_025236 RING FINGER PROTEIN 39 RNF39 ATTAATACTCCTGCAATGGGCG
v2HS_233888 NM_016621 PHD FINGER PROTEIN 21A PHF21A ATATTATTTCACTTGGCATGGT
v2HS_233939 NM_000944 PROTEIN PHOSPHATASE 3 (FORMERLY 

2B), CATALYTIC SUBUNIT, ALPHA 
ISOFORM (CALCINEURIN A ALPHA)

PPP3CA TATTTCTATGCCATAGTTGCCT

v2HS_233945 NM_002156 HEAT SHOCK 60KDA PROTEIN 1 
(CHAPERONIN)

HSPD1 ATTCTTAGCAATGGTCATTGCT

v2HS_233969 NM_002232 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
3

KCNA3 AATTATTGCCTAATAAATGGCA

v2HS_234020 NM_002221 INOSITOL 1,4,5-TRISPHOSPHATE 3-
KINASE B

ITPKB TTTAATAAGCACATCATTTGCA

v2HS_234088 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B AATTTCTGTGCATAGATCCGCA

v2HS_234091 NM_033058 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 ATTAATTTCACTTGGGCTTCCT
v2HS_23428 AI150195 ZINC AND RING FINGER 2 ZNRF2 TAATTATGTAATATGATTTGCT
v2HS_23429 NM_147128 ZINC AND RING FINGER 2 ZNRF2 TTAAATCAGTTAACTTTGGCGT
v2HS_23430 AI150195 ZINC AND RING FINGER 2 ZNRF2 TTTACTCAGTACATCCTCATTA
v2HS_234320 BC017923 ZINC FINGER PROTEIN 131 (CLONE PHZ-

10)
ZNF131 TTAACTGCACAGTAACAATGCA

v2HS_234361 NM_032359 CHROMOSOME 3 OPEN READING FRAME 
26

C3ORF26 AACATTCTTTAGGCTGTTTGGT

v2HS_234383 NM_000880 INTERLEUKIN 7 IL7 ATATTGTTTGCCATCTTTACCT
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v2HS_234420 NM_032359 CHROMOSOME 3 OPEN READING FRAME 

26
C3ORF26 ATTCAATCACCAAGCGTCTGCT

v2HS_234485 AB018337 UBX DOMAIN CONTAINING 7 UBXD7 TTCTTAATTCTTGTTCTTGCCG
v2HS_234586 NM_002210 INTEGRIN, ALPHA V (VITRONECTIN 

RECEPTOR, ALPHA POLYPEPTIDE, 
ANTIGEN CD51)

ITGAV TTACAGTGATAACTGGTCTGGC

v2HS_23463 AI150195 ZINC AND RING FINGER 2 ZNRF2 ATCATTTATCAAATGCTAACCT
v2HS_234636 NM_025199 #N/A #N/A TTAAAGCTGGAGCTTAAAGCCT
v2HS_23483 XM_066977 #N/A #N/A TTTGAGAATGCCAGTCTGCTCT
v2HS_23485 XM_066977 #N/A #N/A ATAATGGACCAGTTTGTGTCCA
v2HS_23486 XM_066977 #N/A #N/A TTTGTGTGTCACTTTGATAGCC
v2HS_234991 NM_001699 AXL RECEPTOR TYROSINE KINASE AXL AACTTAGATGCTTAGGATCCGG
v2HS_235021 NM_002233 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
4

KCNA4 ATATATTTGGAGATGCTGAGGG

v2HS_235045 NM_025188 TRIPARTITE MOTIF-CONTAINING 45 TRIM45 TTATCATTTACTCCAGGACGGG
v2HS_235108 NM_032409 PTEN INDUCED PUTATIVE KINASE 1 PINK1 ATTTCATAGGCGATGGCTCCCA
v2HS_235233 XM_294117 #N/A #N/A TTATGAAAGTCCCTCCAGAGGC
v2HS_235359 NM_002165 INHIBITOR OF DNA BINDING 1, 

DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID1 TTGTAATATACAATACAAAGCA

v2HS_235462 NM_001616 ACTIVIN A RECEPTOR, TYPE IIA ACVR2A ATAATATTTGTTAGTCTCTGCA
v2HS_235491 NM_025090 UBIQUITIN SPECIFIC PEPTIDASE 36 USP36 TTAAGTTACAAGTTGGCAGGCA
v2HS_235563 NM_000944 PROTEIN PHOSPHATASE 3 (FORMERLY 

2B), CATALYTIC SUBUNIT, ALPHA 
ISOFORM (CALCINEURIN A ALPHA)

PPP3CA TTGTAATTAGAGAAGGGAAGCC

v2HS_235590 BC011526 PCTAIRE PROTEIN KINASE 3 PCTK3 TTGGAGTAAGTCTTTGTGGGCA
v2HS_235668 XM_043047 #N/A #N/A TACAAAGAAGGCACCAAGGGCG
v2HS_235684 NM_022662 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 1
ANAPC1 TTTCTAGTCCATGCTAAGCGGT

v2HS_235835 NM_032271 TNF RECEPTOR-ASSOCIATED FACTOR 7 TRAF7 ATTTAACATGGATGCGTCCCGC

v2HS_235936 NM_033058 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 TTCATGTTCCTCGCACATGGGC
v2HS_236014 NM_015990 KELCH-LIKE 5 (DROSOPHILA) KLHL5 TTTATTTCTTCTTGTCTTGCCT
v2HS_236083 NM_000995 RIBOSOMAL PROTEIN L34 RPL34 GATATATATCAGAGCTCCTGGT
v2HS_236263 XM_293353 #N/A #N/A TTCTGTGTTTCTGTTACACGTT
v2HS_236269 NM_032444 BTB (POZ) DOMAIN CONTAINING 12 BTBD12 TTATTTCTGCACTCCAGCACGG
v2HS_236356 NM_001551 IMMUNOGLOBULIN (CD79A) BINDING 

PROTEIN 1
IGBP1 AATGATCTAGACGCTTGCTGGG

v2HS_236387 XM_294120 #N/A #N/A TTAATTTAGTGTTGGGATACCA
v2HS_236442 NM_015978 TNNI3 INTERACTING KINASE TNNI3K TATTTGGATGATTTCCTTGGCA
v2HS_236481 NM_001665 RAS HOMOLOG GENE FAMILY, MEMBER G 

(RHO G)
RHOG AATTAGTCCTTAAGGCACAGCT

v2HS_236492 AK024168 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 TATAGCTTCAGCAATAAAGGCT
v2HS_236644 NM_032237 HYPOTHETICAL PROTEIN FLJ23356 FLJ23356 AATATCAAACAAATGGAATCGG
v2HS_236677 NM_002252 POTASSIUM VOLTAGE-GATED CHANNEL, 

DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 3

KCNS3 TTTATTAGGCTCCTAGTTTCCA

v2HS_236718 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 
SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A ATATAAATAGACTGCTTTAGGT

v2HS_236720 NM_001621 ARYL HYDROCARBON RECEPTOR AHR TATGTTATTTAATTCAGCTGGA
v2HS_236760 XM_166970 #N/A #N/A ATTCCATTACAATAAACAGCCT
v2HS_236813 NM_016578 HEPATITIS B VIRUS X ASSOCIATED 

PROTEIN
HBXAP TTAATATTGCCACCAAATTCGA

v2HS_236827 NM_016616 THIOREDOXIN DOMAIN CONTAINING 3 
(SPERMATOZOA)

TXNDC3 TTCCTGAACACTTTCACATGGT

v2HS_236835 NM_000965 RETINOIC ACID RECEPTOR, BETA RARB TTGGGATGTAATATAATTAGCC
v2HS_23692 NM_003766 BECLIN 1 (COILED-COIL, MYOSIN-LIKE 

BCL2 INTERACTING PROTEIN)
BECN1 TAATCTCATTCCATTCCACGGG

v2HS_23694 NM_003766 BECLIN 1 (COILED-COIL, MYOSIN-LIKE 
BCL2 INTERACTING PROTEIN)

BECN1 GTATTCTCTCTGATACTGAGCT

v2HS_23701 NM_003768 PHOSPHOPROTEIN ENRICHED IN 
ASTROCYTES 15

PEA15 TATAGACAAACAGCCAGAGCGT
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v2HS_23702 NM_003768 PHOSPHOPROTEIN ENRICHED IN 

ASTROCYTES 15
PEA15 TACAATAACCAAGTTGGGACCC

v2HS_237060 NM_033058 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 TAATATTAATTTCACTTGGGCT
v2HS_237136 NM_025106 SPLA/RYANODINE RECEPTOR DOMAIN 

AND SOCS BOX CONTAINING 1
SPSB1 TTTATCTGCCATGGCATGGCCC

v2HS_237168 NM_030954 RING FINGER PROTEIN 170 RNF170 TATTTAGATGAGTTTCACAGCT
v2HS_237185 NM_173082 SNF2 HISTONE LINKER PHD RING 

HELICASE
SHPRH ATTATAGTAGAGTTTCAGACCC

v2HS_237214 NM_025238 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 TTCACTTGATAATCTGTAGGGC
v2HS_237217 NM_000855 GUANYLATE CYCLASE 1, SOLUBLE, 

ALPHA 2
GUCY1A2 TATATTAAAGAACTCTTCACCA

v2HS_237237 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 TTATTCTTTGGAAGATATTCCT

v2HS_237291 NM_016617 UBIQUITIN-FOLD MODIFIER 1 UFM1 ATTTATTCTGAAAGGCAATCGT
v2HS_237382 XM_114831 #N/A #N/A TTTCTTTGTCAAGTATCCAGGC
v2HS_237454 NM_002110 HEMOPOIETIC CELL KINASE HCK TAATGTTTCACGGTATCTCCCT
v2HS_237481 NM_025238 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 AATAGTTAAGCCTATTTGCCCA
v2HS_237611 XM_166970 #N/A #N/A ATTTCTTTCATGTCATTGTGGT
v2HS_237633 NM_002344 LEUKOCYTE TYROSINE KINASE LTK TTTATTAGAAGCATCTGCAGGG
v2HS_237650 NM_022662 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 1
ANAPC1 ATTTCTAGTCCATGCTAAGCGG

v2HS_237695 NM_030912 TRIPARTITE MOTIF-CONTAINING 8 TRIM8 TTCTTCATGAAGCTGACATCCT
v2HS_237718 NM_032301 F-BOX AND WD-40 DOMAIN PROTEIN 9 FBXW9 TTTATCTCGCCGAACTGCTGCC

v2HS_237771 AF204674 F-BOX PROTEIN 40 FBXO40 ATCACTTAAGAAATTGGGCCCA
v2HS_237993 BF980783 HYPOTHETICAL PROTEIN DKFZP434C135 RNF32 ATCTTTCTTAGATGAGTGACCC

v2HS_237994 NM_016653 STERILE ALPHA MOTIF AND LEUCINE 
ZIPPER CONTAINING KINASE AZK

ZAK TTCCTTTGGCTACATCAGTGGC

v2HS_23804 NM_003756 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 3 GAMMA, 40KDA

EIF3S3 TTTAGGAGTCAGTCTGTATGCC

v2HS_238104 NM_152787 TAK1-BINDING PROTEIN 3 TAB3 TAAACATATCAGCTGTTTACCT
v2HS_238172 NM_025238 BTB (POZ) DOMAIN CONTAINING 1 BTBD1 TTCCCAAACTATTGAAAGACCC
v2HS_238193 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 

POLYPEPTIDE B, 140KDA
POLR2B TTTAATTATCTTGTTGACTCCT

v2HS_238217 NM_015990 KELCH-LIKE 5 (DROSOPHILA) KLHL5 ATGAAACATGAATGCCATACCT
v2HS_238267 NM_002233 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
4

KCNA4 ATATAAAGATAGATTTGCTCCT

v2HS_23829 NM_003758 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 1 ALPHA, 35KDA

EIF3S1 CTTTAGCCGCAGTTTATCTGCT

v2HS_23830 NM_003758 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 1 ALPHA, 35KDA

EIF3S1 AATAAATAAGAGGAAGGCAGCC

v2HS_23831 NM_003758 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 1 ALPHA, 35KDA

EIF3S1 TTTAGTAGCAACTTAGGTTCCC

v2HS_23833 NM_003758 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 1 ALPHA, 35KDA

EIF3S1 TAAATAAGAGGAAGGCAGCCCT

v2HS_23834 NM_003758 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 1 ALPHA, 35KDA

EIF3S1 TTTAAAGCTGTAACTATGTCCA

v2HS_238353 NM_030962 SET BINDING FACTOR 2 SBF2 TTTCTGGATAATATAATCTGGA
v2HS_238359 NM_001699 AXL RECEPTOR TYROSINE KINASE AXL ATGATAGCTAAGAAGGAGAGGG
v2HS_23846 NM_003751 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 9 ETA, 116KDA
EIF3S9 AATTTGCTTGAATTTCTCTCCC

v2HS_238496 XM_095626 #N/A #N/A TTTACTCCTGTAATGTTGAGGT
v2HS_238499 XM_292957 SIMILAR TO ANAPHASE PROMOTING 

COMPLEX SUBUNIT 1
LOC344165 AATTTCTAGTCCATGCTAAGCG

v2HS_23852 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 TTAAACAGACCTTTAGTGACTG
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v2HS_23853 NM_003752 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 8, 110KDA
EIF3S8 TATAATCAGCAAATGAATGGGC

v2HS_238546 NM_025058 TRIPARTITE MOTIF-CONTAINING 46 TRIM46 TTCCTTAAGTACTTCCTGGGCA
v2HS_23860 NM_003753 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 7 ZETA, 66/67KDA
EIF3S7 ATTGTGGTTGATGTAGGTTGCC

v2HS_23861 NM_003753 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 7 ZETA, 66/67KDA

EIF3S7 CTTGAGGATGAGGTATTTGCCC

v2HS_23863 NM_003754 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 5 EPSILON, 47KDA

EIF3S5 TATTGCAACACTGTACTCAGGG

v2HS_238641 NM_001628 ALDO-KETO REDUCTASE FAMILY 1, 
MEMBER B1 (ALDOSE REDUCTASE)

AKR1B1 TTGTTTAAGATCATCTCCACCT

v2HS_238650 NM_000906 NATRIURETIC PEPTIDE RECEPTOR 
A/GUANYLATE CYCLASE A 
(ATRIONATRIURETIC PEPTIDE RECEPTOR 
A)

NPR1 AATTACTTCCATCCTTTGGCGA

v2HS_238668 NM_000800 FIBROBLAST GROWTH FACTOR 1 
(ACIDIC)

FGF1 TTTATTCTACATGGAGATGCCA

v2HS_23868 XM_290345 SIMILAR TO EUKARYOTIC TRANSLATION 
INITIATION FACTOR 3, SUBUNIT 5 
EPSILON, 47KDA

LOC339799 TTCTCCTTCACTTCTGAGTCCT

v2HS_23869 NM_003755 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 4 DELTA, 44KDA

EIF3S4 TCTTGTACTCTGTCACTGTCTT

v2HS_238735 NM_002233 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
4

KCNA4 TTTGGGTCTCAAAGCGTAGGCC

v2HS_23875 NM_003756 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 3 GAMMA, 40KDA

EIF3S3 TTAGTGAGAGAGATCCTTGGGC

v2HS_23877 NM_003756 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 3 GAMMA, 40KDA

EIF3S3 AACTTCCATCAGTTTAGGAGTC

v2HS_238787 NM_153827 MISSHAPEN-LIKE KINASE 1 
(ZEBRAFISH)

MINK1 ATTGTGCAGAATCTTGTTCCGG

v2HS_238790 NM_022455 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 ATACTCATTCACAAATTCACCC

v2HS_238791 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF TTGCCACATTGGTTTATGAGGG

v2HS_238793 NM_058243 BROMODOMAIN CONTAINING 4 BRD4 ATCTTATAGTAATCAGGGAGGT
v2HS_238795 NM_033506 F-BOX PROTEIN 24 FBXO24 AACACAACATAGCGACAGGCCC
v2HS_238806 NM_015092 PI-3-KINASE-RELATED KINASE SMG-1 SMG1 TTATGATGTCAATCTTTCGCCA
v2HS_238807 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 ATACCTCATCAGAATGGTAGGA
v2HS_238819 NM_023034 WOLF-HIRSCHHORN SYNDROME 

CANDIDATE 1-LIKE 1
WHSC1L1 ATTCAGCACAGATCTTGGTCGT

v2HS_238831 NM_004672 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 6

MAP3K6 TATGTTCTTGTGGCGCAGGCGT

v2HS_238836 NM_003479 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 2

PTP4A2 TATTTCTCCAAATAAAGCAGCT

v2HS_238838 NM_152676 F-BOX PROTEIN 15 FBXO15 TTTCAGTATAATTGCCCAACCT
v2HS_238842 NM_007296 BREAST CANCER 1, EARLY ONSET BRCA1 TAGATATGAAATATTCATGCCA
v2HS_238846 NM_003607 CDC42 BINDING PROTEIN KINASE ALPHA 

(DMPK-LIKE)
CDC42BPA ATTTCTCATTTCTGGATCTCGT

v2HS_238853 NM_023034 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1-LIKE 1

WHSC1L1 TTTCAGTACTTGAGAGTGAGGA

v2HS_238864 NM_007296 BREAST CANCER 1, EARLY ONSET BRCA1 TTAAGGGACCCTTGCATAGCCA
v2HS_238865 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 5
FBXL5 TATCCTTAAGCTCTTCATAGGT

v2HS_238866 NM_033484 F-BOX PROTEIN 4 FBXO4 ATCAGTGACCTCAGATATAGGC
v2HS_238870 NM_133330 WOLF-HIRSCHHORN SYNDROME 

CANDIDATE 1
WHSC1 TTCCCGTAAGGCTTATTCACCT

v2HS_238878 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 AATTGACAGCATTACCTCAGGA

v2HS_238891 NM_030379 GLI-KRUPPEL FAMILY MEMBER GLI2 GLI2 TTTGTTCAGGCTGGAGGGCGCC
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v2HS_238903 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 3
KCNG3 ATTACATAAGCTTAGGAAAGGA

v2HS_238905 NM_012162 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 6

FBXL6 ATGCTATTACGGTTGATGCCGG

v2HS_238906 NM_176800 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B ATTAACCAGGATATTGTCTGGC

v2HS_238910 NM_203500 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 AATAAATCACATGGTGACAGCT

v2HS_238916 NM_152676 F-BOX PROTEIN 15 FBXO15 TTTGAGAATGTCAGCTAGTGCG
v2HS_238923 NM_006648 SEROLOGICALLY DEFINED COLON 

CANCER ANTIGEN 43
WNK2 TATAGGTCACTCTCTCAGACGT

v2HS_238932 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 TTATCTTCCCAGTTCAGCTCCC
v2HS_238940 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 5
FBXL5 ATTAAGGTGCTCCAAATAAGGC

v2HS_238943 NM_033481 F-BOX PROTEIN 9 FBXO9 TTTGTTGAACCTCTGGTGACCA
v2HS_238950 NM_006186 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 2
NR4A2 ATTTGGTACAAGCAAGGTGGCT

v2HS_238953 NM_133339 RAD17 HOMOLOG (S. POMBE) RAD17 TAAATTAAATAAGTCTCCAGGC
v2HS_238955 NM_172207 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE KINASE 1, ALPHA
CAMKK1 AACATCTTCAGGATCAGGTCCT

v2HS_238959 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF TTTAGCTGAAACAGGATCTCGT

v2HS_238966 NM_145906 RIO KINASE 3 (YEAST) RIOK3 TACATTCATGATATAACTGCCG
v2HS_238972 NM_033484 F-BOX PROTEIN 4 FBXO4 TTGTTAACTGCACTTGTATGCT
v2HS_238981 NM_004672 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 6
MAP3K6 TAATACTGCATCTTCTCCACGC

v2HS_238983 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 ATTATAAATGGTCTGGCTGCGT

v2HS_238987 NM_133330 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 ATATCCGCTGTGTAGATCTGGA

v2HS_238988 NM_017490 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 2

MARK2 TTCTTTCATCCTGCCATGAGCC

v2HS_238995 NM_003479 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 2

PTP4A2 TTTCCAGGTACCAAGAGTTCCC

v2HS_238996 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, U

PTPRU ATAAACTCCACCTCCATGAGGC

v2HS_239000 NM_133509 RAD51-LIKE 1 (S. CEREVISIAE) RAD51L1 TTTGTAGAACTTCATCACAGGT
v2HS_239001 NM_153827 MISSHAPEN-LIKE KINASE 1 

(ZEBRAFISH)
MINK1 TTTGTCAGCGGGATTCATGCCC

v2HS_239008 NM_022455 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 TAACATGCTCATGATTTCGGCA

v2HS_239012 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 AATATCAGCCAAATCTTCAGCA

v2HS_239018 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK ATTTCTTATACTGATCCCAGGC
v2HS_239021 NM_057159 ENDOTHELIAL DIFFERENTIATION, 

LYSOPHOSPHATIDIC ACID G-PROTEIN-
COUPLED RECEPTOR, 2

EDG2 AAGACTCATCATGGTATCCCGA

v2HS_239025 NM_022455 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 TTTCCACACAAGGGTAGAAGGC

v2HS_239027 NM_057159 ENDOTHELIAL DIFFERENTIATION, 
LYSOPHOSPHATIDIC ACID G-PROTEIN-
COUPLED RECEPTOR, 2

EDG2 TTGCAATAGCCAGTAAGTTGGC

v2HS_239029 NM_173200 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 AATCGACAGTACTGACATCGGT

v2HS_239032 NM_004295 TNF RECEPTOR-ASSOCIATED FACTOR 4 TRAF4 AAGGAAATAAATAACCAGAGGG

v2HS_239037 NM_014110 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 8

PPP1R8 TTACATGGTTAGGATGCCAGGA

v2HS_239042 NM_016653 STERILE ALPHA MOTIF AND LEUCINE 
ZIPPER CONTAINING KINASE AZK

ZAK ATGATTTGCTTGAATGATGGCC

v2HS_239045 NM_004980 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 3

KCND3 TTTGCAGTTTGGTCTCAGTCCG

v2HS_239054 NM_133339 RAD17 HOMOLOG (S. POMBE) RAD17 TTTCATCATAATTGTTGGTGCC
v2HS_239055 NM_022455 NUCLEAR RECEPTOR BINDING SET 

DOMAIN PROTEIN 1
NSD1 ATACTAATGGAATCACTTCGCT
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v2HS_239070 NM_175866 U2AF HOMOLOGY MOTIF (UHM) KINASE 

1
UHMK1 AAGGTCTCTTAGGTGATAGGCT

v2HS_239071 NM_031456 F-BOX AND WD-40 DOMAIN PROTEIN 10 FBXW10 TAACACCTTCATACAGTTCCCG

v2HS_239079 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, U

PTPRU TTAGTGAGGACAAGCCTCACGT

v2HS_239081 AK095315 F-BOX PROTEIN 9 FBXO9 ATATTCCACTTGGTGCCAGGCT
v2HS_239087 NM_152676 F-BOX PROTEIN 15 FBXO15 TAAACCAAATATTCTGAGGGCC
v2HS_239089 NM_133487 RAD51 HOMOLOG (RECA HOMOLOG, E. 

COLI) (S. CEREVISIAE)
RAD51 TAGTCTTAGCAATGAAAGACCA

v2HS_23909 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 TTAGACAAGGAGAATAGCCCGT

v2HS_239095 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 ATACGCAAAGGCTGGAGAAGCA

v2HS_23910 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 TTAAGGTATGCAGTGACAGCCA

v2HS_239108 NM_017778 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1-LIKE 1

WHSC1L1 TTTGGTGTAGAAATTATAAGCC

v2HS_23911 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 TTAAGACACCAGTTTAAATCCA

v2HS_239111 NM_000276 OCULOCEREBRORENAL SYNDROME OF 
LOWE

OCRL TTTCATGATGTTCAACTGCGGG

v2HS_239113 NM_145906 RIO KINASE 3 (YEAST) RIOK3 ATCTGCTGTGATGTTTAAGCCT
v2HS_239115 NM_173200 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 3
NR4A3 TATTCCGAGCTGTATGTCTGCG

v2HS_239118 NM_152676 F-BOX PROTEIN 15 FBXO15 TTTCAACACCAAGAACAAAGCC
v2HS_239124 NM_173200 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 3
NR4A3 ATTTGGTACACGCAGGAAGGCT

v2HS_23913 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 TTAGCATTTGTTCTTCTGCCCT

v2HS_239130 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 TTATTGTGCCATCTGGAGTGCT
v2HS_23914 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 TTAGTACGACGGAGAGATTCCC

v2HS_239144 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 AATTTCTGGGATCATATCAGCA
v2HS_239145 NM_003479 PROTEIN TYROSINE PHOSPHATASE TYPE 

IVA, MEMBER 2
PTP4A2 TTTCCTTCTACTGAACACAGCA

v2HS_239153 NM_023034 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1-LIKE 1

WHSC1L1 TTTATGACCTTTATACTCTCGT

v2HS_239154 NM_145906 RIO KINASE 3 (YEAST) RIOK3 ATTGAGAAAGGCTAACTCTGGG
v2HS_239163 NM_004412 DNA (CYTOSINE-5-)-

METHYLTRANSFERASE 2
DNMT2 ATATCGTAGCCTTGAATTTGGA

v2HS_239167 NM_004412 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 2

DNMT2 TTTCACTGTTATCTTCTCAGGA

v2HS_239169 NM_004412 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 2

DNMT2 ATTTCCAAGTAGGCGATAACGC

v2HS_239174 NM_033484 F-BOX PROTEIN 4 FBXO4 AATCTGCCTCTGAGGCAAACCA
v2HS_239175 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 TTCAGGAGGGATAGATGCTGGG
v2HS_239181 U22662 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP H, MEMBER 3
NR1H3 TTTGTGGACGGATCTCTGTGGG

v2HS_239182 J03258 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR ATTATCCAAGGCCTGAGGTGGA

v2HS_239184 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 1

NR2C1 ATAGGAGAAGGCATGGTGAGCC

v2HS_239190 M24748 THYROID HORMONE RECEPTOR, ALPHA 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-A) ONCOGENE HOMOLOG, AVIAN)

THRA TTCGCTTTCCATCTGGTGACCT

v2HS_239191 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 2

NR3C2 TTAACAATGGCGCGCATGACGC

v2HS_239192 X03225 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 ATACAATTTCACATTGCCACCG
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v2HS_239197 Z30425 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP I, MEMBER 3
NR1I3 AACTGTTCAAACATGGTGCCCA

v2HS_239200 M24898 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP D, MEMBER 1

NR1D1 ATATCACATCCTCCACTGTGGG

v2HS_239201 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 TTATACTTTGCAGCAATTAGGC

v2HS_239207 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 TTGCCATGTCTGATTTGTAGGT

v2HS_239212 X03635 ESTROGEN RECEPTOR 1 ESR1 TTGGATTATCTCTAAACCACCA
v2HS_239215 L40904 PEROXISOME PROLIFERATIVE 

ACTIVATED RECEPTOR, GAMMA
PPARG TTGTCTTTCCTGTCAAGATCGC

v2HS_239217 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TTTCAGCCTTAGAATCCGTGGC

v2HS_239227 X75918 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 2

NR4A2 TTCCTCTGCTCGATCATGTGCG

v2HS_239232 J03258 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR ATTCTGCAGTAAGGAACGTGGC

v2HS_239244 X03225 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 ATTACCAATTATATTTGCTCCA

v2HS_239245 M57707 RETINOIC ACID RECEPTOR, GAMMA RARG ATGATGCACTTGGTAGCCAGCT
v2HS_239248 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 

GROUP C, MEMBER 1
NR2C1 TATTTGAGAGTTATAATCTGCA

v2HS_239255 S74720 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 1

NR0B1 TATCATCCATGCTGACTGTGCC

v2HS_239256 Y00291 RETINOIC ACID RECEPTOR, BETA RARB TTTCTGGTTGCATGAAATGGCT
v2HS_239258 U22662 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP H, MEMBER 3
NR1H3 TTAGCAAAGTCAACTATCTCCT

v2HS_239267 J03258 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR AAGTGCTATATAAGTATGAGCC

v2HS_239268 M57707 RETINOIC ACID RECEPTOR, GAMMA RARG ATCCTTGGGAACATGTAGGGCT
v2HS_239269 X03635 ESTROGEN RECEPTOR 1 ESR1 TTGAAGTGCCATAATAGAGGCA
v2HS_239272 M57707 RETINOIC ACID RECEPTOR, GAMMA RARG TTGATGATGCACTTGGTAGCCA
v2HS_239275 L13740 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 1
NR4A1 TTATGTACATGTGGAAGGAGGG

v2HS_239276 X03225 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 TTATATTTGCTCCAGGAAAGCT

v2HS_239286 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 1

NR2C1 TTATCTGTTAGGAGCTGCAGGT

v2HS_239287 X12795 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP F, MEMBER 1

NR2F1 TTGTATTTCTGCTGGGTGGGCT

v2HS_239292 Y00291 RETINOIC ACID RECEPTOR, BETA RARB TTAATAATGCACTTGGTGGCCA
v2HS_239294 NM_033334 NUCLEAR RECEPTOR SUBFAMILY 6, 

GROUP A, MEMBER 1
NR6A1 ATCTGAAACAGAAATAGTGCCT

v2HS_239295 AF121129 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP E, MEMBER 3

NR2E3 ATAAACCTCAAAGACGGGAGGA

v2HS_239296 X03635 ESTROGEN RECEPTOR 1 ESR1 AATCCATCAAACACAATTTGGC
v2HS_239298 M24748 THYROID HORMONE RECEPTOR, ALPHA 

(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-A) ONCOGENE HOMOLOG, AVIAN)

THRA ATCTAGAACCAAGTCCATGGCC

v2HS_239301 NM_033334 NUCLEAR RECEPTOR SUBFAMILY 6, 
GROUP A, MEMBER 1

NR6A1 ATCTGCCTAAAGAGCAGCTCGT

v2HS_239310 L40904 PEROXISOME PROLIFERATIVE 
ACTIVATED RECEPTOR, GAMMA

PPARG TTGAGGAGAGTTACTTGGTCGT

v2HS_239312 U22662 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 3

NR1H3 ATCATGCCCAGTTGTTCCGGGC

v2HS_239313 Y00291 RETINOIC ACID RECEPTOR, BETA RARB ATCTCAATGTACAAACAGAGCC
v2HS_239319 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 

GROUP C, MEMBER 1
NR2C1 TTTCTCGTGATACTTCAATGGG

v2HS_239330 NM_021969 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 2

NR0B2 ATGATAGGGCGAAAGAAGAGGT

v2HS_239336 U22662 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 3

NR1H3 TTCTAGGAGGCAGCCACCAGGC

v2HS_239340 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 1

NR2C1 TAACCTGTAGGTGTCATCTGGA
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v2HS_239343 X03225 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 ATTTCATCAAATAGCTCTTGGC

v2HS_239351 X03635 ESTROGEN RECEPTOR 1 ESR1 AAGTAAATTATCAGTAAGTCCC
v2HS_239356 M15716 PROGESTERONE RECEPTOR PGR TACTGAATGAGAGTTATCTGGT
v2HS_23936 NM_003749 INSULIN RECEPTOR SUBSTRATE 2 IRS2 TTTGGTTACAGAAAGGCATGCC
v2HS_239378 Z30425 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP I, MEMBER 3
NR1I3 ATGGATGAACAGATGAGCTGGA

v2HS_239384 U93553 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 TTCAGCCTGCATACTGATGGCC

v2HS_239387 NM_021969 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 2

NR0B2 ATCTTCTTGAGTATGCTGGGCA

v2HS_239390 X06538 RETINOIC ACID RECEPTOR, ALPHA RARA TTGTTCGTAGTGTATTTGCCCA
v2HS_239395 NM_033334 NUCLEAR RECEPTOR SUBFAMILY 6, 

GROUP A, MEMBER 1
NR6A1 TTCAATCAACATGGGCGTGCCC

v2HS_239397 U93553 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 ATACAAGAACCGTTCTGTCCGT

v2HS_239399 X03225 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 ATTTGCTCCAGGAAAGCTTGCC

v2HS_239401 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 1

NR2C1 TATTGACAGCGGTTTCGGTGGT

v2HS_239403 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TTGTTCAAAGATTCACTTAGGT

v2HS_239404 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 TTACTCATGGTTATCTTCAGGT

v2HS_239405 NM_033334 NUCLEAR RECEPTOR SUBFAMILY 6, 
GROUP A, MEMBER 1

NR6A1 ATATATTGGTAATGTGGAGGCA

v2HS_239411 M15716 PROGESTERONE RECEPTOR PGR ATTTAGTATTAGATCAGGTGCA
v2HS_239421 Z30425 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP I, MEMBER 3
NR1I3 TTCAATTGTGTAGCGAAGAGGC

v2HS_239423 X03635 ESTROGEN RECEPTOR 1 ESR1 TTTCAATTACAGACAATAAGGT
v2HS_239424 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 

GROUP C, MEMBER 1
NR2C1 AATCTAACAGTCCTGTTGACCT

v2HS_239428 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 2

NR3C2 TTTAATACCCACTGGGAATCCG

v2HS_239429 NM_021969 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 2

NR0B2 AATCTTCTTGAGTATGCTGGGC

v2HS_239430 NM_033334 NUCLEAR RECEPTOR SUBFAMILY 6, 
GROUP A, MEMBER 1

NR6A1 TTGATTTAGGAAGTTAATTGCT

v2HS_239435 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TTTCAATCTGGCTTGTGCTGGT

v2HS_239439 M24898 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP D, MEMBER 1

NR1D1 AAGATCTCTCGATGGGCCCGGG

v2HS_239444 L40904 PEROXISOME PROLIFERATIVE 
ACTIVATED RECEPTOR, GAMMA

PPARG ATCTTTATTCATCAAGGAGGCC

v2HS_239445 M24748 THYROID HORMONE RECEPTOR, ALPHA 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-A) ONCOGENE HOMOLOG, AVIAN)

THRA TAAAGGCAGAGAGTGACTTGCC

v2HS_239447 U22662 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 3

NR1H3 TTTGTCCTGCAGACGCAGTGCA

v2HS_239449 X03635 ESTROGEN RECEPTOR 1 ESR1 ATTACAGACAATAAGGTCACCC
v2HS_239453 Y00291 RETINOIC ACID RECEPTOR, BETA RARB ATTTGTCCTGGCAGACGAAGCA
v2HS_239456 Y00291 RETINOIC ACID RECEPTOR, BETA RARB TTGAACAAGGTCAAAGGAGGCA
v2HS_239460 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 3
NR4A3 TACTCAACTGACTTATGGCGCT

v2HS_239464 U93553 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 TTTGAATTGCAGAGGAAATGGT

v2HS_239476 M57707 RETINOIC ACID RECEPTOR, GAMMA RARG TTCTTGTTCCGGTCATTTCGCA
v2HS_239477 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 2
NR3C2 TTAATACCCACTGGGAATCCGC

v2HS_239479 M15716 PROGESTERONE RECEPTOR PGR ATCTTCTGAGGTAATGACTCGA
v2HS_239481 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 3
NR4A3 TTCCTCTTAAGGAAGGACAGGA

v2HS_239486 X06538 RETINOIC ACID RECEPTOR, ALPHA RARA TATCCACTAACTGGAAGCTGGT
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v2HS_239489 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 2
NR3C2 ATATAAACCCATGGACTCAGCT

v2HS_239492 L40904 PEROXISOME PROLIFERATIVE 
ACTIVATED RECEPTOR, GAMMA

PPARG TATCTTCTCCCATCATTAAGGA

v2HS_239493 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 2

NR3C2 ATTCTGATAAATCTTAGCTGGA

v2HS_239495 M15716 PROGESTERONE RECEPTOR PGR TTCTAAGGCGACATGCTGGGCA
v2HS_239497 X75918 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 2
NR4A2 TAGAATTGCTGGATATGCTGGG

v2HS_239518 Y00291 RETINOIC ACID RECEPTOR, BETA RARB AATAACACAGTTCTTATCTCGG
v2HS_239519 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 3
NR4A3 TTGTTTATGGAAGCAAACAGCC

v2HS_239520 NM_006981 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 3

NR4A3 ATACAAAGCAACTATAATTGGA

v2HS_239523 L40904 PEROXISOME PROLIFERATIVE 
ACTIVATED RECEPTOR, GAMMA

PPARG ATAATAAGGTGGAGATGCAGGC

v2HS_239526 M29960 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 1

NR2C1 TAAGAACAGCAGTCTGGAGGCA

v2HS_239527 J03258 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR AAGATTAAGCGATATATATGCT

v2HS_239531 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TAAGGTATGCATACTCATAGCC

v2HS_239534 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 2

NR3C2 ATTATTGGGACTGGAGACTGGA

v2HS_239537 J03258 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR ATCTTAGCAAAGCCAATGACCT

v2HS_239538 M15716 PROGESTERONE RECEPTOR PGR AATTCAACACTCAGTGCCCGGG
v2HS_239547 L40904 PEROXISOME PROLIFERATIVE 

ACTIVATED RECEPTOR, GAMMA
PPARG TAATAAGGTGGAGATGCAGGCT

v2HS_239554 AF121129 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP E, MEMBER 3

NR2E3 AACCTCAAAGACGGGAGGAGCA

v2HS_239560 M16801 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 2

NR3C2 TAATACCCACTGGGAATCCGCT

v2HS_239561 M24898 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP D, MEMBER 1

NR1D1 ATTTAGGGCCTCGTTATGACGC

v2HS_239566 D88155 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 1

NR5A1 ATTTAGCAAACTCGGTTATCCT

v2HS_239572 X03635 ESTROGEN RECEPTOR 1 ESR1 TTTGCAACCTACATTGATAGGG
v2HS_239582 D88155 NUCLEAR RECEPTOR SUBFAMILY 5, 

GROUP A, MEMBER 1
NR5A1 TTCACCTAGTGGGTGGAGGGCG

v2HS_23959 NM_003742 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 11

ABCB11 TTTCAGAATCCTCCTAACTGGG

v2HS_239598 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TTTAGCTAAGGTATCAAATGCC

v2HS_23961 NM_003742 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 11

ABCB11 TTAAACTATCCTGGTAGCTCCC

v2HS_239612 J03258 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR TTTGGAAATCATTCAGCAGGCA

v2HS_239614 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TACTCATAGCCATCTATATCCC

v2HS_239615 D88155 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 1

NR5A1 ATTGCGAAATTTATTCCAGGGC

v2HS_239616 L27586 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP C, MEMBER 2

NR2C2 TATTGATGATGCAGTCTTGGCT

v2HS_239621 U93553 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 TATACAAGAACCGTTCTGTCCG

v2HS_239624 D88155 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 1

NR5A1 TTTCGATGAGCAGGTTGTTGCG

v2HS_239628 S74720 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 1

NR0B1 TTGGCATTGATGAATCTCAGCA

v2HS_23965 NM_147223 NUCLEAR RECEPTOR COACTIVATOR 1 NCOA1 TTCTTCCATGATCAAAGGTGGC

v2HS_239671 NM_012281 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 2

KCND2 ATACATTGGCATTTGGGATGCG

v2HS_23968 NM_010881 NUCLEAR RECEPTOR COACTIVATOR 1 NCOA1 AATTATTGAGGTTTAAAGAGGG
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v2HS_23970 NM_147223 NUCLEAR RECEPTOR COACTIVATOR 1 NCOA1 TTGTCATGCCAACGGGAGAGCT

v2HS_239732 NM_152879 DIACYLGLYCEROL KINASE, DELTA 
130KDA

DGKD TTAAACTTGGTCACGAGGCGGA

v2HS_239736 NM_012241 SIRTUIN (SILENT MATING TYPE 
INFORMATION REGULATION 2 
HOMOLOG) 5 (S. CEREVISIAE)

SIRT5 ATATAGCTGGGAAATCAATCGA

v2HS_23977 NM_003744 NUMB HOMOLOG (DROSOPHILA) NUMB TTTACATTTCAGTAAATGTGCT
v2HS_23979 NM_003744 NUMB HOMOLOG (DROSOPHILA) NUMB TTAAAGGGTGACATCTTCTGGC
v2HS_2398 NM_005881 BRANCHED CHAIN KETOACID 

DEHYDROGENASE KINASE
BCKDK TATATAGCTCATGCACGTGCAG

v2HS_23980 NM_003744 NUMB HOMOLOG (DROSOPHILA) NUMB TCTTGTTCAGATACTTTGCCTC
v2HS_23981 NM_003744 NUMB HOMOLOG (DROSOPHILA) NUMB TTAAAGTTCAATTTCAAACGTC
v2HS_23984 NM_003745 SUPPRESSOR OF CYTOKINE SIGNALING 

1
SOCS1 TAAACATGAAGAGGTAGGAGGT

v2HS_239843 NM_018639 WD REPEAT AND SOCS BOX-
CONTAINING 2

WSB2 TTCTTCAAGCAACAAAGGTGGT

v2HS_23987 NM_003745 SUPPRESSOR OF CYTOKINE SIGNALING 
1

SOCS1 CTCCAGATACAGTTAAGCTGCT

v2HS_2399 NM_005881 BRANCHED CHAIN KETOACID 
DEHYDROGENASE KINASE

BCKDK AATGTGAACTTTAATAACAGGT

v2HS_239934 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 AAGATGTTTCCAAAGCGATCCC

v2HS_24005 NM_004399 DEAD/H (ASP-GLU-ALA-ASP/HIS) BOX 
POLYPEPTIDE 11 (CHL1-LIKE HELICASE 
HOMOLOG, S. CEREVISIAE)

DDX11 ATAACCTTGGCTAGAAAGGGCA

v2HS_24008 NM_030655 DEAD/H (ASP-GLU-ALA-ASP/HIS) BOX 
POLYPEPTIDE 11 (CHL1-LIKE HELICASE 
HOMOLOG, S. CEREVISIAE)

DDX11 ATAAATCTTAGTTATGTGTTCT

v2HS_240110 NM_002965 S100 CALCIUM BINDING PROTEIN A9 
(CALGRANULIN B)

S100A9 CTGATTAGTGGCCTGTGGCCGT

v2HS_240224 NM_012281 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 2

KCND2 ATTTCCTCCTGAGTACTCAGGG

v2HS_240239 NM_004333 V-RAF MURINE SARCOMA VIRAL 
ONCOGENE HOMOLOG B1

BRAF TTAGTGAGCCAGGTAATGAGGC

v2HS_240338 NM_004210 NEURALIZED-LIKE (DROSOPHILA) NEURL ATACTGGAGAAGTTGTTACCCA
v2HS_240356 NM_004358 CELL DIVISION CYCLE 25B CDC25B TTAGAGTAATCTCCAATCAGCT
v2HS_240374 NM_152376 UBX DOMAIN CONTAINING 3 UBXD3 TTATTCTTACCACAGAGTAGGT
v2HS_240448 NM_004232 SUPPRESSOR OF CYTOKINE SIGNALING 

6
SOCS6 TTGAATACACATGAAATGTGCT

v2HS_240461 NM_012179 F-BOX PROTEIN 7 FBXO7 TTATTCTGGAGTGAAGAATGCT
v2HS_240485 NM_181576 ANCIENT UBIQUITOUS PROTEIN 1 AUP1 AACTTCCTTGACTCTCTGAGCC
v2HS_240494 NM_004181 UBIQUITIN CARBOXYL-TERMINAL 

ESTERASE L1 (UBIQUITIN 
THIOLESTERASE)

UCHL1 TTAGGACTAACTTCTTGTCCCT

v2HS_240563 NM_003800 RNA GUANYLYLTRANSFERASE AND 5'-
PHOSPHATASE

RNGTT ATGTTTAATGCCATTGCCTGGA

v2HS_240580 XM_290345 SIMILAR TO EUKARYOTIC TRANSLATION 
INITIATION FACTOR 3, SUBUNIT 5 
EPSILON, 47KDA

LOC339799 TAGGCTTTGATGCTCATGCGGC

v2HS_240659 NM_003563 SPECKLE-TYPE POZ PROTEIN SPOP TTTCAGTTTATCATTTGCTCCT
v2HS_240837 NM_018846 KELCH-LIKE 7 (DROSOPHILA) KLHL7 TAAATACAGAGCTGAGTTTCCT
v2HS_240849 NM_153033 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 7

KCTD7 TTTCAATTTCTGAAATAGAGGA

v2HS_240940 NM_005067 SEVEN IN ABSENTIA HOMOLOG 2 
(DROSOPHILA)

SIAH2 TTAAACATAGAGCACTATGCCC

v2HS_240941 NM_003753 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 7 ZETA, 66/67KDA

EIF3S7 ATTTCTGATCCCATTTCTGCCT

v2HS_241030 NM_012179 F-BOX PROTEIN 7 FBXO7 ATTATCTTGAATTGACTCAGCT
v2HS_24104 AK022293 CATHEPSIN D (LYSOSOMAL ASPARTYL 

PEPTIDASE)
CTSD ATAGGCAAAGAAAGCATTTGCC

v2HS_241125 NM_018682 HYPOTHETICAL PROTEIN FLJ10078 MLL5 TTAGGAGTGGAGTATACATGGG
v2HS_241175 NM_002965 S100 CALCIUM BINDING PROTEIN A9 

(CALGRANULIN B)
S100A9 ATGATGGTCTCTATGTTGCGTT
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v2HS_241214 NM_152441 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 14
FBXL14 TTTAGAGAAAGATCTGTGAGCT

v2HS_241288 NM_004333 V-RAF MURINE SARCOMA VIRAL 
ONCOGENE HOMOLOG B1

BRAF ATTTGTTTGATATTCCACACCT

v2HS_24143 NM_004390 CATHEPSIN H CTSH ATACATCATGAAGTCCTGAGTC
v2HS_241541 NM_018846 KELCH-LIKE 7 (DROSOPHILA) KLHL7 ATTATATTCGAGAATGTGTCCT
v2HS_241658 NM_003563 SPECKLE-TYPE POZ PROTEIN SPOP TAAATGAAGCACATCATTTCCT
v2HS_241693 NM_003766 BECLIN 1 (COILED-COIL, MYOSIN-LIKE 

BCL2 INTERACTING PROTEIN)
BECN1 TTTCAGACCCATCTTATTGGCC

v2HS_241745 NM_012164 F-BOX AND WD-40 DOMAIN PROTEIN 2 FBXW2 TTGATTTCTCTCCCAATTGGCC

v2HS_241755 NM_012179 F-BOX PROTEIN 7 FBXO7 TACATCTGGTAGGTTCAGTGCT
v2HS_241787 NM_003768 PHOSPHOPROTEIN ENRICHED IN 

ASTROCYTES 15
PEA15 ATATATGTACACACAGTTAGCA

v2HS_241866 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 ATAATCAGCAAATGAATGGGCT

v2HS_241956 NM_003822 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 2

NR5A2 ATTGCAGAGGAAATGGTCAGGT

v2HS_242005 NM_012179 F-BOX PROTEIN 7 FBXO7 ATGTATCAACACTATCAAGGCA
v2HS_242022 U96074 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 4 DELTA, 44KDA
EIF3S4 TTTATGTTTCCGTTGATGACCT

v2HS_242034 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U TTTAACCAGTATTCTGGCTGCT

v2HS_242045 NM_005038 PEPTIDYLPROLYL ISOMERASE D 
(CYCLOPHILIN D)

PPID ATCTATATCCGCATCCTCAGGG

v2HS_24205 NM_004383 C-SRC TYROSINE KINASE CSK TTAATGAGGCGCGTACAGAGTC
v2HS_242050 NM_004399 DEAD/H (ASP-GLU-ALA-ASP/HIS) BOX 

POLYPEPTIDE 11 (CHL1-LIKE HELICASE 
HOMOLOG, S. CEREVISIAE)

DDX11 AATTGAGACCAGAGAGTGAGCA

v2HS_24207 NM_004383 C-SRC TYROSINE KINASE CSK TTACGATTCCATCTCACAAGGC
v2HS_24211 NM_004384 CASEIN KINASE 1, GAMMA 3 CSNK1G3 TTGTATTTACCACAAGGGCCGA
v2HS_24212 NM_004384 CASEIN KINASE 1, GAMMA 3 CSNK1G3 TTAATGTGTCAGCCTTTAAGCC
v2HS_242120 NM_012164 F-BOX AND WD-40 DOMAIN PROTEIN 2 FBXW2 TTTCATAGGCAACCAATTAGCA

v2HS_24213 NM_004384 CASEIN KINASE 1, GAMMA 3 CSNK1G3 AATGTGAATAACTTGCTGGGTT
v2HS_24215 NM_004384 CASEIN KINASE 1, GAMMA 3 CSNK1G3 ATCTATAATGTGAATAACTTGC
v2HS_242347 NM_003657 BREAST CARCINOMA AMPLIFIED 

SEQUENCE 1
BCAS1 ATCCGTCTTGACACTTATTCCC

v2HS_242475 NM_004408 DYNAMIN 1 DNM1 TTTATAGAACAGGGCAAGGGCA
v2HS_24251 NM_004380 CREB BINDING PROTEIN (RUBINSTEIN-

TAYBI SYNDROME)
CREBBP ATAAGTGATAATATTCATCCCT

v2HS_24253 NM_004380 CREB BINDING PROTEIN (RUBINSTEIN-
TAYBI SYNDROME)

CREBBP TAAGGATCTCATGGTAAACGGC

v2HS_24254 NM_004380 CREB BINDING PROTEIN (RUBINSTEIN-
TAYBI SYNDROME)

CREBBP TTAACTTGGGAAGCTCCTTGCA

v2HS_242682 NM_004310 RAS HOMOLOG GENE FAMILY, MEMBER H RHOH TTTCCAAACAGCTCTCTGTCGG

v2HS_242715 NM_004441 EPH RECEPTOR B1 EPHB1 TTAATTGAATTGGTTGGATCCC
v2HS_242811 NM_003752 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 8, 110KDA
EIF3S8 TTAAGAAATCTTGAGGCCAGCG

v2HS_242920 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 ATGCTGATAGCAATTGATTCCT

v2HS_242954 NM_018659 CYTOKINE-LIKE 1 CYTL1 TAACTCTATGCTCAAAGGAGGT
v2HS_242978 NM_052817 MIDLINE 2 MID2 ATGAAGATGGAGAGAGTTAGCT
v2HS_243170 NM_004360 CADHERIN 1, TYPE 1, E-CADHERIN 

(EPITHELIAL)
CDH1 ATACGTAGGGAAACTCTCTCGG

v2HS_243173 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U TATAAATTTCACAACTGGAGGA

v2HS_243310 NM_152653 UBIQUITIN-CONJUGATING ENZYME E2E 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2E2 TTCTTGCTGAACACTTTCACGT

v2HS_243390 NM_004651 UBIQUITIN SPECIFIC PEPTIDASE 11 USP11 ATAGACGAAGATATCATCACGG
v2HS_243491 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 7
FBXL7 TTTAAACACCTGGAAGTCTGCT
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v2HS_243593 NM_152653 UBIQUITIN-CONJUGATING ENZYME E2E 

2 (UBC4/5 HOMOLOG, YEAST)
UBE2E2 AATGTTGTCTCCTTTGGGTCCA

v2HS_24368 NM_152247 CARNITINE PALMITOYLTRANSFERASE 1B 
(MUSCLE)

CPT1B CTTTCCAGAGCTAAAGAAGGCC

v2HS_243698 NM_005122 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP I, MEMBER 3

NR1I3 AATTGTGTAGCGAAGAGGCCCG

v2HS_24375 NM_004373 CYTOCHROME C OXIDASE SUBUNIT VIA 
POLYPEPTIDE 1

RP3-405J24.3 ATTTGATACAAGTAAAGAAGGT

v2HS_24376 NM_004373 CYTOCHROME C OXIDASE SUBUNIT VIA 
POLYPEPTIDE 1

RP3-405J24.3 TTATTCATCTTCGTAGCCAGTT

v2HS_24378 NM_004373 CYTOCHROME C OXIDASE SUBUNIT VIA 
POLYPEPTIDE 1

RP3-405J24.3 ATACAAGTAAAGAAGGTTAGCT

v2HS_243816 NM_004505 HYPERPOLYMORPHIC GENE 1 USP6 AATATTGGTTTGGGTAGGTCCC
v2HS_243823 NM_004619 TNF RECEPTOR-ASSOCIATED FACTOR 5 TRAF5 TTTAATTCTCTCAGGGACAGGA

v2HS_243843 NM_004624 VASOACTIVE INTESTINAL PEPTIDE 
RECEPTOR 1

VIPR1 TTTACCAAGATGGAGGTGAGGA

v2HS_24387 NM_003718 CELL DIVISION CYCLE 2-LIKE 5 
(CHOLINESTERASE-RELATED CELL 
DIVISION CONTROLLER)

CDC2L5 ATTTCCAATGAAACTACGTCGT

v2HS_24388 NM_003718 CELL DIVISION CYCLE 2-LIKE 5 
(CHOLINESTERASE-RELATED CELL 
DIVISION CONTROLLER)

CDC2L5 TTTGGTTTCACCATAGCGAGGC

v2HS_24389 NM_003718 CELL DIVISION CYCLE 2-LIKE 5 
(CHOLINESTERASE-RELATED CELL 
DIVISION CONTROLLER)

CDC2L5 AATTACCTTGTTAGTATACGGC

v2HS_24390 NM_031267 CELL DIVISION CYCLE 2-LIKE 5 
(CHOLINESTERASE-RELATED CELL 
DIVISION CONTROLLER)

CDC2L5 TTACCTTGTTAGTATACGGCCG

v2HS_24391 NM_003718 CELL DIVISION CYCLE 2-LIKE 5 
(CHOLINESTERASE-RELATED CELL 
DIVISION CONTROLLER)

CDC2L5 ATAGTTGTGCATCTTTGCTGGC

v2HS_24392 NM_031267 CELL DIVISION CYCLE 2-LIKE 5 
(CHOLINESTERASE-RELATED CELL 
DIVISION CONTROLLER)

CDC2L5 TTGTAGTCTGAAGTGGACACGT

v2HS_244018 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C AATAATATTCATTTGGATGGCC

v2HS_24412 NM_003712 PHOSPHATIDIC ACID PHOSPHATASE 
TYPE 2C

PPAP2C AACAGCAACTATCTGATCTCTC

v2HS_244162 NM_018961 UBIQUITIN ASSOCIATED AND SH3 
DOMAIN CONTAINING, A

UBASH3A ATTTCCCATCAGGAGTGGAGCA

v2HS_24417 NM_003713 PHOSPHATIDIC ACID PHOSPHATASE 
TYPE 2B

PPAP2B TAAGTTGAAATGAAAGGACGGA

v2HS_24418 NM_003713 PHOSPHATIDIC ACID PHOSPHATASE 
TYPE 2B

PPAP2B ATAATCATAGTGGATATAGCTA

v2HS_24419 NM_003713 PHOSPHATIDIC ACID PHOSPHATASE 
TYPE 2B

PPAP2B TACATTTAACCCTTTGAAAGGT

v2HS_24421 NM_003714 STANNIOCALCIN 2 STC2 TTTAGATGACAGATATGTAGAT
v2HS_24422 NM_003714 STANNIOCALCIN 2 STC2 TTGATGAATGACTTGCCCTGGG
v2HS_24424 NM_003714 STANNIOCALCIN 2 STC2 TACACATAGAAATGACACTCCT
v2HS_244249 L07590 PROTEIN PHOSPHATASE 2 (FORMERLY 

2A), REGULATORY SUBUNIT B'', ALPHA
PPP2R3A ATATCCTTTCAATAATCCTGCT

v2HS_24425 NM_003714 STANNIOCALCIN 2 STC2 TTTACATTCACTCCTGTCCTGG
v2HS_24428 NM_004370 COLLAGEN, TYPE XII, ALPHA 1 COL12A1 TTTCATCTCCATTTAAGATGGT
v2HS_24430 NM_004370 COLLAGEN, TYPE XII, ALPHA 1 COL12A1 TTCTCCTTTCAACCCAGATGGA
v2HS_244374 NM_004560 RECEPTOR TYROSINE KINASE-LIKE 

ORPHAN RECEPTOR 2
ROR2 TATAGCACTGATGGTAGCGGCC

v2HS_244404 NM_005392 PHD FINGER PROTEIN 2 PHF2 AATCTTAAAGGAGTAGTTTCCC
v2HS_244573 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 AATTGTTTCCACTGTGGTCCCT
v2HS_244596 NM_005380 NEUROBLASTOMA, SUPPRESSION OF 

TUMORIGENICITY 1
NBL1 ATATTAAATTGTGCAGCTTGGC

v2HS_244636 NM_018961 UBIQUITIN ASSOCIATED AND SH3 
DOMAIN CONTAINING, A

UBASH3A TTTCTTCACAGAAGCACATGCC

v2HS_244706 NM_080391 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 2

PTP4A2 TTCTGCAGATGGAAATATTCGG

v2HS_244779 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 TAGAAACAACACTTACAATGGG
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v2HS_244804 NM_144983 #N/A #N/A ATAGCTTATTAATCAGAATGGC
v2HS_244839 NM_005238 V-ETS ERYTHROBLASTOSIS VIRUS E26 

ONCOGENE HOMOLOG 1 (AVIAN)
ETS1 ATATAAGTCCCATGAATTTGGG

v2HS_244968 XM_059929 HYPOTHETICAL PROTEIN LOC137886 LOC137886 ATAAATGAATGTGATCAACGCA
v2HS_244970 NM_153341 IBR DOMAIN CONTAINING 3 IBRDC3 ATATTGTTGCATTCTCTGTCCT
v2HS_244981 NM_004623 TETRATRICOPEPTIDE REPEAT DOMAIN 4 TTC4 TAAATGCAGAGCAAGATGTGGC

v2HS_245259 NM_020358 TRIPARTITE MOTIF-CONTAINING 49 TRIM49 TTATGGCACATTTCGTTCAGCT
v2HS_245417 NM_004651 UBIQUITIN SPECIFIC PEPTIDASE 11 USP11 ATACTAGGCCAATAGAATCGGT
v2HS_245474 NM_003915 COPINE I CPNE1 TTCTTATCTAGGTTTCTGGCCT
v2HS_245494 NM_004619 TNF RECEPTOR-ASSOCIATED FACTOR 5 TRAF5 TTTAATGTAGGCGTTCTTGGCA

v2HS_245503 XM_059929 HYPOTHETICAL PROTEIN LOC137886 LOC137886 TTCTGGCTTCAGCAGAAATGCA
v2HS_245620 X51619 V-ROS UR2 SARCOMA VIRUS ONCOGENE 

HOMOLOG 1 (AVIAN)
ROS1 TAGGGAATCTTGATCATGGCCT

v2HS_245666 NM_004770 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAB-RELATED SUBFAMILY, MEMBER 2

KCNB2 TATCTATTTCAGTGAAGCTCCT

v2HS_245686 NM_018946 N-ACETYLNEURAMINIC ACID SYNTHASE 
(SIALIC ACID SYNTHASE)

NANS ATTATTAGTGTCTCCAGATCCA

v2HS_245727 NM_012308 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 11

FBXL11 TATAGGAACTCCAGTGAGGGCT

v2HS_245736 X51619 V-ROS UR2 SARCOMA VIRUS ONCOGENE 
HOMOLOG 1 (AVIAN)

ROS1 TAACTCATCAAGGTACAAACGG

v2HS_245827 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-
LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y TTAAGAGGTGGCATATTCAGGT

v2HS_246029 NM_174899 F-BOX PROTEIN 36 FBXO36 TAATAGTCTTTGCTAGGCGGCG
v2HS_246266 NM_144711 KELCH-LIKE 23 (DROSOPHILA) KLHL23 ATAAAGGATGCCAGTAATAGCC
v2HS_246347 NM_020131 UBIQUILIN 4 UBQLN4 TATTTACAAAGGCCAGTGTGGG
v2HS_246407 NM_174890 AN1, UBIQUITIN-LIKE, HOMOLOG 

(XENOPUS LAEVIS)
ANUBL1 TTTCCTTCTGCAAATGAAGCCG

v2HS_246503 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 7

FBXL7 TTCTAGATTCATACAGCACGCA

v2HS_246572 NM_016572 #N/A #N/A TTTCCACATTAGGTTGGCTCGG
v2HS_246599 L15409 VON HIPPEL-LINDAU TUMOR 

SUPPRESSOR
VHL ATAAATACTTCTCTAATGGGCA

v2HS_246612 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 
(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 TATACCTAAGGGCAGAGTTGGT

v2HS_24662 NM_152345 ANKYRIN REPEAT DOMAIN 13B ANKRD13B TATTTGTGCCTCAGAATCAGTC
v2HS_24666 NM_152345 ANKYRIN REPEAT DOMAIN 13B ANKRD13B TTCATCTCCACGTAGAAGTCCT
v2HS_246928 NM_005693 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP H, MEMBER 3
NR1H3 AACTGAAATCCTTGAGGAAGGT

v2HS_247103 NM_080873 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 11

ASB11 TTATTTGCCAGCAGGATCTCCA

v2HS_247143 NM_005512 LEUCINE RICH REPEAT CONTAINING 32 LRRC32 TTATACAAAGAGTTGGTCCCGA

v2HS_247265 NM_005634 SRY (SEX DETERMINING REGION Y)-BOX 
3

SOX3 ATACTCCTTCATGTGCACGGCG

v2HS_247344 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 TTACTGTTATTTACACCCTCCT

v2HS_247371 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR AATTGGGTTGAAGTACAGAGCC

v2HS_247392 NM_080875 MINDBOMB HOMOLOG 2 (DROSOPHILA) MIB2 AATCTTTCTCACAGCTAGCGCG

v2HS_247538 NM_005544 INSULIN RECEPTOR SUBSTRATE 1 IRS1 TTAAATCCTCACTTGAGCGGCG
v2HS_247634 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 ATTAAGAGAGTCTGTGCTGCCC

v2HS_247649 NM_020680 SCY1-LIKE 1 (S. CEREVISIAE) SCYL1 ATTATGTACACGTGAGATGGCC
v2HS_247680 AB028986 UBIQUITIN SPECIFIC PEPTIDASE 22 USP22 ATGACACAAGAGATGTTCTGGT
v2HS_247779 NM_080868 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 17
ASB17 ATGTAATCTGTGAGTAGTGCGT
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v2HS_247821 NM_013282 UBIQUITIN-LIKE, CONTAINING PHD AND 

RING FINGER DOMAINS, 1
UHRF1 ATTTCACAACCTTGTAGATGCC

v2HS_247867 NM_139245 PROTEIN PHOSPHATASE 1 (FORMERLY 
2C)-LIKE

PPM1L TAACTATTAAAGGAAGCAAGGG

v2HS_247868 NM_138444 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 ATATTGGATCAGAATTTACCCT

v2HS_247963 NM_021173 POLYMERASE (DNA-DIRECTED), DELTA 4 POLD4 GTAGGAATCAGTGATGAGCCGC

v2HS_247985 NM_005556 KERATIN 7 KRT7 TTCATCACAGAGATATTCACGG
v2HS_248036 NM_170606 MYELOID/LYMPHOID OR MIXED-LINEAGE 

LEUKEMIA 3
MLL3 TTATTTATACCTTTAAGGGCCA

v2HS_248067 NM_080879 RAB40A, MEMBER RAS ONCOGENE 
FAMILY

RAB40A ATTTCTTGAATCTACAATGCGA

v2HS_248154 NM_198187 ASTROTACTIN 2 ASTN2 TTATGCTGCAGAATATAGTCGG
v2HS_248205 NM_080868 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 17
ASB17 TTCCACAAAGTCAGGATTACCT

v2HS_248227 AB067525 SYNAPTIC RAS GTPASE ACTIVATING 
PROTEIN 1 HOMOLOG (RAT)

SYNGAP1 TAAAGAAACCTTATTTCTAGGT

v2HS_248245 NM_005401 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 14

PTPN14 TTATTCTTTGGGTTCCTCTGGT

v2HS_248453 NM_006186 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 2

NR4A2 ATTATTGCTGGCGGTGGCACCA

v2HS_248503 NM_004849 ATG5 AUTOPHAGY RELATED 5 HOMOLOG 
(S. CEREVISIAE)

ATG5 TTATCTCATCCTGATATAGCGT

v2HS_248524 NM_006035 CDC42 BINDING PROTEIN KINASE BETA 
(DMPK-LIKE)

CDC42BPB AATATTTCCGTGTTTCTCAGCA

v2HS_24861 NM_012119 CELL CYCLE RELATED KINASE CCRK TGAGTTTCCAACATAAGGACAC
v2HS_24864 NM_012119 CELL CYCLE RELATED KINASE CCRK GTTTCCTTAAATACACAGCTGC
v2HS_24865 NM_012119 CELL CYCLE RELATED KINASE CCRK TAAATATTGGTATCTGATACCG
v2HS_248709 NM_080862 SPLA/RYANODINE RECEPTOR DOMAIN 

AND SOCS BOX CONTAINING 4
SPSB4 TTCGTTTCCAAAGTTGGTACCA

v2HS_248916 NM_021230 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA 3

MLL3 ATACTGACACAGTATGGATGGT

v2HS_248918 NM_004995 MATRIX METALLOPEPTIDASE 14 
(MEMBRANE-INSERTED)

MMP14 ATTATGTTGCCATTTGAGACCC

v2HS_248986 NM_005654 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP F, MEMBER 1

NR2F1 TTTCCCATGCTTTGTAGCTCGG

v2HS_249046 NM_013282 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 1

UHRF1 TTTCACAACCTTGTAGATGCCA

v2HS_249047 NM_138444 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 ATTTACCTGCCTATAAAGTCGC

v2HS_249170 NM_005430 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 1

WNT1 TATTTACAACATCCAAACTCGT

v2HS_249180 NM_013262 MYOSIN REGULATORY LIGHT CHAIN 
INTERACTING PROTEIN

MYLIP TTATAATCGAAAGGCTTGTGGG

v2HS_249197 NM_004913 CHROMOSOME 16 OPEN READING 
FRAME 7

C16ORF7 ATATAGTGGATGCTCCTCAGGT

v2HS_249248 NM_152387 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 TTATAGTTCACACTTTCGTCCG

v2HS_249261 NM_080863 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 16

ASB16 AATCACTGGTTCTTGGCATGGG

v2HS_249282 NM_004849 ATG5 AUTOPHAGY RELATED 5 HOMOLOG 
(S. CEREVISIAE)

ATG5 TAAGTTTCTGAGATTGTATGCT

v2HS_249348 NM_020529 NUCLEAR FACTOR OF KAPPA LIGHT 
POLYPEPTIDE GENE ENHANCER IN B-
CELLS INHIBITOR, ALPHA

NFKBIA ATTATGTACACCATTTACAGGA

v2HS_249365 NM_006239 PROTEIN PHOSPHATASE, EF-HAND 
CALCIUM BINDING DOMAIN 2

PPEF2 TTTAGCATTTGTAGCTTGTGGG

v2HS_24949 NM_145114 MYC ASSOCIATED FACTOR X MAX TTTCTTGTGCACTTGGTAGCTT
v2HS_249491 NM_006217 SERPIN PEPTIDASE INHIBITOR, CLADE I 

(PANCPIN), MEMBER 2
SERPINI2 ATCTCCTTTGAAATAAATAGCA

v2HS_24953 NM_145114 MYC ASSOCIATED FACTOR X MAX ATATGAAGGTAAAGGGAGGGCC
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v2HS_249542 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 

ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 ATAGTTCTCCAGGTATCTGGCT

v2HS_24962 NM_012116 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE 
C

CBLC TTTAGGAGTCTCACTTTCGGCT

v2HS_24963 NM_012116 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE 
C

CBLC TAGAACTGGTAGATACTCACGG

v2HS_249700 NM_005453 ZINC FINGER PROTEIN 297 ZNF297 TATGCTGAGGGTAGCCTCAGGC
v2HS_250061 NM_139175 RING FINGER PROTEIN 133 RNF133 ATTTGTCTCCTCTTCACTAGGT
v2HS_250262 NM_007083 NUDIX (NUCLEOSIDE DIPHOSPHATE 

LINKED MOIETY X)-TYPE MOTIF 6
NUDT6 ATTTATGGTGAATGAATATGGC

v2HS_250513 NM_006374 SERINE/THREONINE KINASE 25 (STE20 
HOMOLOG, YEAST)

STK25 ATGACACAAGTACTTATGAGCA

v2HS_250531 NM_033278 TRIPARTITE MOTIF-CONTAINING 3 TRIM3 TTGGGTTGTCCTTTCGTTTGCC
v2HS_250629 NM_014482 BONE MORPHOGENETIC PROTEIN 10 BMP10 TAAACTTGTAGGTGACGACGCC
v2HS_250686 AF174601 F-BOX PROTEIN 21 FBXO21 ATTTAAGATCTTCTGTTGCCGC
v2HS_250832 NM_006604 RET FINGER PROTEIN-LIKE 3 RFPL3 ATACTTACGACTCAATAATCGA
v2HS_250864 NM_014383 ZINC FINGER AND BTB DOMAIN 

CONTAINING 32
ZBTB32 TTCTTTAATTGGACTCTTGGCT

v2HS_250867 AB037741 HECT DOMAIN AND ANKYRIN REPEAT 
CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 TTATAAATTGGAAGCATCAGCC

v2HS_250889 NM_020903 UBIQUITIN SPECIFIC PEPTIDASE 29 USP29 TTTCCAGATTTGAAAGTGACCA
v2HS_250914 NM_005872 BREAST CARCINOMA AMPLIFIED 

SEQUENCE 2
BCAS2 AATTGTTTACACATTCTTGCCA

v2HS_251031 NM_022066 UBIQUITIN-CONJUGATING ENZYME E2O UBE2O TTCATTTACCAGGATCAGACCT

v2HS_251038 XM_070335 #N/A #N/A TATTCCTCAGTATTTGGGCGGT
v2HS_251076 NM_006526 ZINC FINGER PROTEIN 217 ZNF217 TTTACTCAAAGAAATTGCCGGG
v2HS_251092 NM_080631 VACUOLAR PROTEIN SORTING 41 

(YEAST)
VPS41 ATTATTATACAGATCTCCAGGC

v2HS_251405 NM_015057 MYC BINDING PROTEIN 2 MYCBP2 TATTATTTACACCAAATGTCCA
v2HS_251415 NM_014245 RING FINGER PROTEIN 7 RNF7 TTTATTTACCCTGTTCACTGGC
v2HS_251440 NM_006409 ACTIN RELATED PROTEIN 2/3 COMPLEX, 

SUBUNIT 1A, 41KDA
ARPC1A TTCTTATAGATGTGCACTTCGT

v2HS_251441 NM_007083 NUDIX (NUCLEOSIDE DIPHOSPHATE 
LINKED MOIETY X)-TYPE MOTIF 6

NUDT6 TTATAATTCTCTGGCAGTTCCT

v2HS_251458 NM_006357 UBIQUITIN-CONJUGATING ENZYME E2E 
3 (UBC4/5 HOMOLOG, YEAST)

UBE2E3 AATTATGTGAATTATGTTGCGT

v2HS_251484 NM_006352 ZINC FINGER PROTEIN 238 ZNF238 AATTTGAGACATATAAAGAGGC
v2HS_251956 NM_006540 NUCLEAR RECEPTOR COACTIVATOR 2 NCOA2 TATAGGCAGGATGCTTTCAGGC

v2HS_251963 NM_006357 UBIQUITIN-CONJUGATING ENZYME E2E 
3 (UBC4/5 HOMOLOG, YEAST)

UBE2E3 TAACATATACACAGAAGTCCGT

v2HS_251981 NM_020803 KELCH-LIKE 8 (DROSOPHILA) KLHL8 TATTCACAACAAGCTCTAGCCA
v2HS_251993 AK075221 ATG7 AUTOPHAGY RELATED 7 HOMOLOG 

(S. CEREVISIAE)
ATG7 TATTATTTAGCTCTGAACTGGT

v2HS_252027 AB020665 LIM DOMAIN 7 LMO7 TTTCTGCATCTCCTCGTAACGC
v2HS_25203 NM_181576 ANCIENT UBIQUITOUS PROTEIN 1 AUP1 TTCATATAGTGCTTGCTTGCGC
v2HS_25204 NM_012103 ANCIENT UBIQUITOUS PROTEIN 1 AUP1 TTGCGTATTCATATAGTGCTTG
v2HS_25223 AK091276 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 ATAATCTAACATAGTCATACTC
v2HS_25224 AK091276 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 TTTAATGAGCAGTGACTCTGGG
v2HS_25225 AK091276 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 TTAATAGTAAATTCTCTGACGT
v2HS_252262 NM_006449 CDC42 EFFECTOR PROTEIN (RHO 

GTPASE BINDING) 3
CDC42EP3 ATAACATATGTGGTGTAGCCCA

v2HS_2523 NM_005975 PTK6 PROTEIN TYROSINE KINASE 6 PTK6 TTCTCATCAGAGTCGCGGAGCA
v2HS_252356 NM_014248 RING-BOX 1 RBX1 TATCAACCACAATATCCCAGGC
v2HS_252457 NM_005916 MCM7 MINICHROMOSOME 

MAINTENANCE DEFICIENT 7 (S. 
CEREVISIAE)

MCM7 TAGGTTTCTGAGAGTAAACCCT

v2HS_252519 NM_007219 RING FINGER PROTEIN 24 RNF24 TTAATAAGGCACTTTCTGTGGA
v2HS_252598 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP TTCTATTATTAGTAAACCTGGC
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v2HS_252620 BI560215 TOPOISOMERASE I BINDING, 

ARGININE/SERINE-RICH
TOPORS TTATCTCGGAGGATGCCGGCGC

v2HS_252654 AB037754 KIAA1333 KIAA1333 TTAACTCAAGGTAGTTATAGCA
v2HS_252721 NM_020803 KELCH-LIKE 8 (DROSOPHILA) KLHL8 TATGACTAAATTGTTGGTGGCC
v2HS_252754 NM_006325 RAN, MEMBER RAS ONCOGENE FAMILY RAN AACTGCACTAATATTTACACCA

v2HS_253104 NM_014248 RING-BOX 1 RBX1 ATGCAAAGATCCATAATGTGGT
v2HS_25320 AK057120 HIGH-MOBILITY GROUP BOX 1 HMGB1 TTCATTTCTCTTTCATAACGGG
v2HS_253835 NM_139317 LIVIN INHIBITOR-OF-APOTOSIS BIRC7 TATTTCTATTCAGAAGCATCCA
v2HS_253868 NM_006325 RAN, MEMBER RAS ONCOGENE FAMILY RAN AATATTTACACCATGTAACCCT

v2HS_253871 NM_016389 INFLUENZA VIRUS NS1A BINDING 
PROTEIN

IVNS1ABP TATAATTTGCCATTGCTGGGCA

v2HS_254075 NM_007028 TRIPARTITE MOTIF-CONTAINING 31 TRIM31 AATTCTGTGAGGATCCTTTGCT
v2HS_254128 NM_014458 KELCH-LIKE 20 (DROSOPHILA) KLHL20 TTAACTGAATAATTCATTCCCT
v2HS_254160 AJ507398 ZINC FINGER AND BTB DOMAIN 

CONTAINING 10
ZBTB10 TTTCTAAGTAACCAACATAGCC

v2HS_254186 NM_020903 UBIQUITIN SPECIFIC PEPTIDASE 29 USP29 ATATTTCTTGTTTGGTACAGGG
v2HS_254203 NM_005730 CTD (CARBOXY-TERMINAL DOMAIN, RNA 

POLYMERASE II, POLYPEPTIDE A) SMALL 
PHOSPHATASE 2

CTDSP2 TTACAACACTGAGGAAAGGCCA

v2HS_254277 NM_015057 MYC BINDING PROTEIN 2 MYCBP2 ATATAGAAGCAGGTACCAAGCC
v2HS_254379 AJ507398 ZINC FINGER AND BTB DOMAIN 

CONTAINING 10
ZBTB10 TTAAATGAATACCTACTTTGGC

v2HS_254489 NM_006399 BASIC LEUCINE ZIPPER TRANSCRIPTION 
FACTOR, ATF-LIKE

BATF TAATACTCTTCTGCATTGGGCC

v2HS_254517 NM_014372 RING FINGER PROTEIN 11 RNF11 TTTGTGCACGATCTTAATTCCT
v2HS_254528 NM_033644 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 TTATCAAACCGGATGCATCGGA

v2HS_254529 NM_018227 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE 2

UBE1L2 TTAAACAATGAAGGTTTGTGGG

v2HS_254531 NM_007218 RING FINGER PROTEIN 139 RNF139 TATTTAGTGCATAGTGATGCCA
v2HS_254534 NM_018167 BTB (POZ) DOMAIN CONTAINING 7 BTBD7 ATACAACTTTGATTCGCAACCA
v2HS_254535 AK021919 HYPOTHETICAL PROTEIN LOC339745 LOC339745 ATGAGCTTTAAATTCTTGTCCT
v2HS_254537 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 ATTGTAAGGCGTATTGTACCCT

v2HS_254539 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 ATATCTATTCATCATTTCTGGA

v2HS_254542 BC037887 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 2

KBTBD2 TTATTATTATCTGTAAGGTGGC

v2HS_254545 XM_117294 F-BOX PROTEIN 45 FBXO45 TTTCCTTATCCCTTTGACAGCA
v2HS_254548 AF174498 KIAA0614 PROTEIN FLJ30092 ATTTGTGAAATCCTTCCAGCGT
v2HS_254551 NM_016114 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 1
ASB1 AACAGTAAGCCAGTAAAGAGCC

v2HS_254552 NM_020165 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 TTTGGTCTTTGCAGCAGGGCTC
v2HS_254553 NM_002392 MDM2, TRANSFORMED 3T3 CELL 

DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 TTTAGTCATAATATACTGGCCA

v2HS_254554 NM_033481 F-BOX PROTEIN 9 FBXO9 TTGTGGCTACATATAAAGACCA
v2HS_254556 Z12020 MDM2, TRANSFORMED 3T3 CELL 

DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 TTCACAGAGAAGCTTGGCACGC

v2HS_254562 NM_003339 UBIQUITIN-CONJUGATING ENZYME E2D 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2D2 TTGACCAGTTAAACTTAGACCT

v2HS_254565 NM_015984 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 ATTATTAATTACCTGCTTAGCA

v2HS_254566 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 
CONTAINING 1

RFFL TTCTCTGAAGATTATTGTGCTC

v2HS_254567 NM_018448 CULLIN-ASSOCIATED AND 
NEDDYLATION-DISSOCIATED 1

CAND1 ATTCTGGAAGCATTTCATGCCT

v2HS_254571 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I TTTGGTTCATTTAGAAGTTCCT

v2HS_254574 NM_139286 CELL DIVISION CYCLE 26 CDC26 ATTGAGATGAACGATTATTGGG
v2HS_254575 NM_183412 F-BOX PROTEIN 44 FBXO44 TTCTGACAGCAGTTGTTTACCA
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v2HS_254576 AF548353 ZINC FINGER AND BTB DOMAIN 

CONTAINING 8
ZBTB8 ATAATGAGTAACTTCAGAAGGC

v2HS_254577 NM_003633 ECTODERMAL-NEURAL CORTEX (WITH 
BTB-LIKE DOMAIN)

ENC1 ATTATACCAGAAGTGGAGGGCT

v2HS_254581 NM_015905 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 ATATTATTTAAGCAACTGGCGT
v2HS_254584 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 

J1 (UBC6 HOMOLOG, YEAST)
UBE2J1 ATTCAAGATATACATATGGGCT

v2HS_254586 NM_005151 UBIQUITIN SPECIFIC PEPTIDASE 14 
(TRNA-GUANINE TRANSGLYCOSYLASE)

USP14 TTATTTCAACTCTGCGAGGCCC

v2HS_254587 BI553985 TRIPARTITE MOTIF-CONTAINING 2 TRIM2 ATACTGCAAATCAGAAACTGCT
v2HS_254594 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 ATTCTTTATACTAGGCACTGGC
v2HS_254601 BC007420 GERM CELL-LESS HOMOLOG 1 

(DROSOPHILA)
GMCL1 TTTAGAGCAGTGTATATATCCA

v2HS_254607 NM_005983 S-PHASE KINASE-ASSOCIATED PROTEIN 
2 (P45)

SKP2 ATACTTCATAGACAACTGGGCT

v2HS_254608 NM_138270 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX ATAGCCTATGATCATAACACCA

v2HS_254609 NM_007306 BREAST CANCER 1, EARLY ONSET BRCA1 ATTCAGTACAATTAGGTGGGCT
v2HS_254611 NM_014746 RING FINGER PROTEIN 144 RNF144 TTAAACATCAAGACGGCATGCT
v2HS_254613 NM_018299 UBIQUITIN-CONJUGATING ENZYME E2W 

(PUTATIVE)
UBE2W TTATTACAAGCCATTAATTGCT

v2HS_254614 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 ATATGACTTTCAATATACAGCC

v2HS_254615 BM923276 TRIPARTITE MOTIF-CONTAINING 15 TRIM15 TATATTCATCCCTCTCCTTCCA
v2HS_254619 AA766068 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 ATATAAATGTGAAATCACACCC

v2HS_254620 NM_130387 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 14

ASB14 TTTGAATTTCCAAATGAAGGGC

v2HS_254622 NM_030963 RING FINGER PROTEIN 146 RNF146 ATTAGAACAGGACTCGTTCGCT
v2HS_254626 NM_024095 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 8
ASB8 ATTTCAGAGCTACTGTAGCCCT

v2HS_254630 NG_001023 #N/A #N/A TTCAACAAATTCTGTAATTGGG
v2HS_254632 NM_014607 UBX DOMAIN CONTAINING 2 UBXD2 TTTCTCTTGCATAAGATTCCCT
v2HS_254639 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 

4
SOCS4 TTAGATCAACTACTTCAAGGCT

v2HS_254643 XM_291733 #N/A #N/A TATCTTTCTGCAATGTCCGGGC
v2HS_254646 NM_003591 CULLIN 2 CUL2 TTAAACCTAGCTCTTGACTGGC
v2HS_254648 NM_007306 BREAST CANCER 1, EARLY ONSET BRCA1 ATATGTGGTCACACTTTGTGGA
v2HS_254649 XM_374768 USP6 N-TERMINAL LIKE USP6NL TTTAATTTACTATACAGGTCCC
v2HS_254655 AK001628 F-BOX PROTEIN 28 FBXO28 TTCTTGAAGTACTTCATGAGCT
v2HS_254656 BQ070358 SIMILAR TO RING FINGER PROTEIN 18 

(TESTIS-SPECIFIC RING-FINGER 
PROTEIN)

LOC283116 TTCTAGCAAGAGAAGCCATCTT

v2HS_254660 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 ATACAATGGAATACAGATTGCT

v2HS_254661 NM_003903 CDC16 CELL DIVISION CYCLE 16 
HOMOLOG (S. CEREVISIAE)

CDC16 TATTCTAATCCAATATACAGCA

v2HS_254662 NM_000217 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
1 (EPISODIC ATAXIA WITH MYOKYMIA)

KCNA1 ATTGACCTGTCTATAATGGGCT

v2HS_254664 XM_292989 #N/A #N/A TACATCTATTCACAGTACGGCT
v2HS_254665 NM_015898 ZINC FINGER AND BTB DOMAIN 

CONTAINING 7A
ZBTB7A TAAGATAAAGTGTAGTACCCGT

v2HS_254669 NM_015163 TRIPARTITE MOTIF-CONTAINING 9 TRIM9 TTTCATGGTGAATTTCTTGGCT
v2HS_254676 NM_003347 UBIQUITIN-CONJUGATING ENZYME E2L 

3
UBE2L3 ATGGATTCTCTACTAGTGCGGG

v2HS_254677 NM_006822 RAB40B, MEMBER RAS ONCOGENE 
FAMILY

RAB40B ATAACTAGAGGTATCTTTGGCA

v2HS_254683 D87684 UBX DOMAIN CONTAINING 2 UBXD2 TTTAGCAAATGCATCTGTCGGA
v2HS_254685 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-

LINKED
USP9X ATTTGCAATGAGGATTTAAGGC

v2HS_254692 NM_021253 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 ATCTTAGAACCAATAGTTCCAG
v2HS_254693 R41277 RING FINGER PROTEIN 44 RNF44 TAACATAACTAGTATGTTGTAT
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v2HS_254695 AK001628 F-BOX PROTEIN 28 FBXO28 TACTTTAAATAACTGAAGCCCA
v2HS_254698 NM_025090 UBIQUITIN SPECIFIC PEPTIDASE 36 USP36 ATTAAGTTACAAGTTGGCAGGC
v2HS_254700 NM_004236 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 TTTATTCCCGATTTCATAAGCA

v2HS_254703 NM_005671 UBX DOMAIN CONTAINING 6 UBXD6 TTAATTTCACAGAAATACAGCA
v2HS_254704 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 TAATGAAGGAATAGTAGTGGCC
v2HS_254712 AI150195 ZINC AND RING FINGER 2 ZNRF2 ATAGGTTATTCGTGGCTTTGTT
v2HS_254715 NM_013438 UBIQUILIN 1 UBQLN1 AACACTTCAGAAACAATTGGCT
v2HS_254718 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 TTATGTAATACATTTCCAGCCA
v2HS_254721 BE566053 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TTCAGGTCTATATTCAATGGCT

v2HS_254731 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 ATTCTTTAACTCATGAGGTGGA
v2HS_254736 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 3
FBXL3 ATAATGGATAATTGAGATAGGC

v2HS_254737 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z TAAACCTCACTGTGTTATTGCC

v2HS_254741 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 3

FBXL3 TTAATAATCTGTTTGATCAGCT

v2HS_254742 NM_002874 RAD23 HOMOLOG B (S. CEREVISIAE) RAD23B TTTGACCTGCTACTGGAAAGGC
v2HS_254743 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 

CONTAINING 1
RFFL TTAATCTTCAACCTGGTTTCTG

v2HS_254756 NM_017481 UBIQUILIN 3 UBQLN3 TAATTGCATCTCAAGATAGGCA
v2HS_254760 D87684 UBX DOMAIN CONTAINING 2 UBXD2 TTGTCCTATAGGTACTCTAGGT
v2HS_254765 AF006010 E3 UBIQUITIN PROTEIN LIGASE, HECT 

DOMAIN CONTAINING, 1
EDD1 TTTGATTGTTGAATTGGCAGGA

v2HS_254773 NM_001003818 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 ATCTTAAGGAACAGAGCGCGCT

v2HS_254776 NM_022781 HYPOTHETICAL PROTEIN FLJ21343 RNF38 ATATAGGATCTCATACACACGT
v2HS_254778 AF251046 UBIQUITIN PROTEIN LIGASE E3B UBE3B TTGATAATGGAACGGAATCCGC
v2HS_254781 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 1
KBTBD1 TTTATTAGGAACTGAAATGGCT

v2HS_254782 BG475343 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 TTAGTCAGCACAATCATTCGGT

v2HS_254783 NM_000082 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 8

ERCC8 AATATTACCCGCATTTAGGGCT

v2HS_254785 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 TTATTTCATAAATGAGGATGGT

v2HS_254790 NM_017763 RING FINGER PROTEIN 43 RNF43 TTCATGAATCGGAGCCTAGCCT
v2HS_254791 NM_017811 UBIQUITIN-CONJUGATING ENZYME E2R 

2
UBE2R2 TTACACTTAATAGGATAGTCCT

v2HS_254792 AB007938 KELCH-LIKE 21 (DROSOPHILA) KLHL21 TTAAATGCCAGGACATTAAGCT
v2HS_254793 NM_017610 RING FINGER PROTEIN 111 RNF111 ATAACATAATCCACTTGAGGCG
v2HS_254795 NM_139175 RING FINGER PROTEIN 133 RNF133 TTTCTGTGTGAAGGTACAACCT
v2HS_254799 NM_003071 SWI/SNF RELATED, MATRIX 

ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 3

SMARCA3 TTTATATGTTGTCCAAACTGGT

v2HS_254805 BC019355 RING FINGER PROTEIN 149 RNF149 TTTACACATTGGACATGTTCGG
v2HS_254808 NM_006624 ZINC FINGER, MYND DOMAIN 

CONTAINING 11
ZMYND11 TTAAGATCTATAGCCCTCTCCT

v2HS_254810 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTAGACTTTAACAAATTCAGCT

v2HS_254820 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 
2

SOCS2 TATTTCTGAAATAAGGCTCCCA

v2HS_254832 BF664617 RING FINGER PROTEIN 128 RNF128 TTGGTTTATACAATTCAATGCA
v2HS_254833 NM_015898 ZINC FINGER AND BTB DOMAIN 

CONTAINING 7A
ZBTB7A ATTAAGATAAAGTGTAGTACCC

v2HS_254837 NM_020165 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 ATACTTTGACAGCAAGATTCTT
v2HS_254839 NM_003352 SMT3 SUPPRESSOR OF MIF TWO 3 

HOMOLOG 1 (YEAST)
SUMO1 ATTGTGGCCTTAATTAAATCCT

v2HS_254843 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 ATAAGGTATTCAGGTTCCTCCG
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v2HS_254846 NM_138444 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 ATTACAATCCACTTTACAGGCC

v2HS_254850 NM_144726 HYPOTHETICAL PROTEIN FLJ31951 FLJ31951 ATAGGAGTAAATCTGAAGAGCA
v2HS_254852 BM926476 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 ATATTCCCACAACATATTTCCC
v2HS_254855 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 ATAAAGCAATCTCTATAGACCC

v2HS_254856 NM_013438 UBIQUILIN 1 UBQLN1 TACAATTAGGAAATACTCAGCT
v2HS_254857 NM_002874 RAD23 HOMOLOG B (S. CEREVISIAE) RAD23B TTAAGAAGCAGATAAACAAGGT
v2HS_254864 NM_003903 CDC16 CELL DIVISION CYCLE 16 

HOMOLOG (S. CEREVISIAE)
CDC16 TTTCCAAAGCATCAAGAAACCA

v2HS_254870 NM_203500 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 AACACTCAGCTGAATTAAGGCG

v2HS_254871 BC034778 POTASSIUM VOLTAGE-GATED CHANNEL, 
DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 TTGAAGATCAAGGTGATGGGCA

v2HS_254872 D42055 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4

NEDD4 TATATCCTTCTTGGCAAGGCCT

v2HS_254876 NM_001761 CYCLIN F CCNF TAGGAGAATCCGGTGAGGTCCC
v2HS_254877 NM_018299 UBIQUITIN-CONJUGATING ENZYME E2W 

(PUTATIVE)
UBE2W TAAACCTATGGCATTAATCCCT

v2HS_254879 NM_024602 HECT DOMAIN CONTAINING 3 HECTD3 TATTTGTCAGAGGGCTTGAGGC
v2HS_254887 NM_003591 CULLIN 2 CUL2 ATTTACAACTGACGTAAGGGCC
v2HS_254889 NM_003758 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 1 ALPHA, 35KDA
EIF3S1 ATAAATAAGAGGAAGGCAGCCC

v2HS_254899 NM_012177 F-BOX PROTEIN 5 FBXO5 ATATCTACACATTCTAGGCCCA
v2HS_254905 NM_019085 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 19
FBXL19 TTTAACATCCTCGATCCAGCGG

v2HS_254907 AB018347 KIAA0804 KIAA0804 ATATACAAGGAGCTTATTGCCC
v2HS_254915 NM_183381 RING FINGER PROTEIN 13 RNF13 TATTCTTGGCAGATAAATACCA
v2HS_254919 NM_014155 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TTTAGCTTTCCAAGCATTTCCT
v2HS_254920 AK055884 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 AATATGTCTCCATTTCATTGGC

v2HS_254923 NM_017414 UBIQUITIN SPECIFIC PEPTIDASE 18 USP18 TTCATATGGAATTAATGTTGGT
v2HS_254924 NM_017481 UBIQUILIN 3 UBQLN3 AAGAATATGCCCAATCTCAGGG
v2HS_254925 BG743891 TRIPARTITE MOTIF-CONTAINING 46 TRIM46 TATGTCAGGCTCTTTGTCAGCT
v2HS_254928 NM_015905 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 TATTATCTTCTGATTCATTCCT
v2HS_254930 Z12020 MDM2, TRANSFORMED 3T3 CELL 

DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 TTCTTCTGTCTCACTAATTGCT

v2HS_254932 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 TTTATCTAGTGCAGTATATCGT

v2HS_254934 NM_138361 LEUCINE RICH REPEAT AND STERILE 
ALPHA MOTIF CONTAINING 1

LRSAM1 TTAATCTGGCTCCTGATCTGCC

v2HS_254937 BG327319 MITOCHONDRIAL RIBOSOMAL PROTEIN 
L49

MRPL49 ATCATGGTAGCCGGTAACAGGC

v2HS_254939 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 AATAGCAGGAATAATGTTCCCT

v2HS_254940 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 ATCTTTGATGAGTATGGTCGGG

v2HS_254941 NM_033034 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 TTGGTGAACAATTATCACACGA
v2HS_254943 NM_017415 KELCH-LIKE 3 (DROSOPHILA) KLHL3 ATTTGCTAGTTTAGGAACAGCA
v2HS_254945 NM_033034 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 AATATTACACATTGCATCAGGT
v2HS_254946 NM_014671 UBIQUITIN PROTEIN LIGASE E3C UBE3C TATTCTTCTCGAACTTCTGGCT
v2HS_254950 BG704340 VACUOLAR PROTEIN SORTING 11 

(YEAST)
VPS11 TTTGTTCAAGTGTAACACTGGC

v2HS_254953 NM_080874 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 5

ASB5 TAAATATCTCAGGGTGAGAGGG

v2HS_254954 NM_002431 MENAGE A TROIS HOMOLOG 1, CYCLIN 
H ASSEMBLY FACTOR (XENOPUS LAEVIS)

MNAT1 TAAATGGTTAACTGGGCTGCCA
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v2HS_254957 AB037807 ANKYRIN REPEAT AND IBR DOMAIN 

CONTAINING 1
ANKIB1 TAAGAACACTTGAGAATGCGCC

v2HS_254960 NM_080874 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 5

ASB5 TTCTTCAGTAACGTTGGCAGCT

v2HS_254963 NM_006768 BRCA1 ASSOCIATED PROTEIN BRAP TTCATTTGTTCAATTACGTCGT
v2HS_254965 AY033553 F-BOX AND WD-40 DOMAIN PROTEIN 7 

(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 TTTAATGTGCCGTAGAAACCCA

v2HS_254968 NM_005082 TRIPARTITE MOTIF-CONTAINING 25 TRIM25 TTAAATCCACTAACTGTTCCGG
v2HS_254973 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 

(UBC9 HOMOLOG, YEAST)
UBE2I ATTTAGAAGTTCCTGTATTCCT

v2HS_254975 XM_292989 #N/A #N/A ATGTCGCACATGATTAGATGCC
v2HS_254979 U05227 RAB40B, MEMBER RAS ONCOGENE 

FAMILY
RAB40B TTCATTCTTTACTGAAACAGCT

v2HS_254981 AK122818 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 TAACATAGTCATACTCTCTGGC
v2HS_254982 NM_017778 WOLF-HIRSCHHORN SYNDROME 

CANDIDATE 1-LIKE 1
WHSC1L1 ATTGTACAGGAATCTCAGTCCA

v2HS_254984 NM_015173 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 ATAATCAATTCATTCTCTCGCT

v2HS_254986 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 3

FBXL3 AATACTTGGAGAATAATGTCCT

v2HS_254988 NM_130387 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 14

ASB14 TATTTATGACAGAAGAAGTGGC

v2HS_254989 NM_017811 UBIQUITIN-CONJUGATING ENZYME E2R 
2

UBE2R2 ATATGCGCCTTGAAGTAGCCGC

v2HS_254990 NM_032663 UBIQUITIN SPECIFIC PEPTIDASE 30 USP30 TTCTTAAGACATCCAACAAGCA
v2HS_254992 BC015067 ZINC FINGER AND BTB DOMAIN 

CONTAINING 8
ZBTB8 TTCAGAATGGATACAATGGCCT

v2HS_254993 NM_005153 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 TTAGAACTTCCATCCAAAGCGA
v2HS_254995 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 

GROUP L
FANCL TATTACCTAATGCAATTCTGCG

v2HS_254998 AK056159 ZINC FINGER PROTEIN 336 ZNF336 AACTACAATATCAGGAGCTGGT
v2HS_255001 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 

(UBC13 HOMOLOG, YEAST)
UBE2N ATAAGATTTACAGAAGTTTCCA

v2HS_255005 XM_292379 #N/A #N/A TTTGCCTTCAGCATTCTTGGCC
v2HS_255007 NM_015435 RING FINGER PROTEIN 19 RNF19 ATTATTCTGCAGCATTTATGGG
v2HS_255010 NM_003955 SUPPRESSOR OF CYTOKINE SIGNALING 

3
SOCS3 ATTTAAGGCGAATCTCTTAGCC

v2HS_255016 NM_015898 ZINC FINGER AND BTB DOMAIN 
CONTAINING 7A

ZBTB7A AATAGGTTTGTGTCTCAGTGGC

v2HS_255022 NM_005671 UBX DOMAIN CONTAINING 6 UBXD6 ATACAGCAGAATAAACATTCCT
v2HS_255025 NM_018683 ZINC FINGER PROTEIN 313 ZNF313 TATTTGTGAAATATGAACTCCA
v2HS_255026 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 TTATCTAAAGCATTCATAACCA

v2HS_255027 NM_030912 TRIPARTITE MOTIF-CONTAINING 8 TRIM8 ATTTCATTCCTTCGGATCTCCA
v2HS_255029 AI683957 HYPOTHETICAL PROTEIN FLJ20382 RNF20 TATTCTGGAAATTTGATACGGA
v2HS_255038 NM_016114 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 1
ASB1 TTTCCTAAAGTGCTTAGGCGGA

v2HS_255039 AF176699 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 4

FBXL4 ATTTATCTGCTTAATACAAGGT

v2HS_255041 NM_003071 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, SUBFAMILY 
A, MEMBER 3

SMARCA3 TTTAATTAGGGACTGTAAACGC

v2HS_255042 NM_015984 UBIQUITIN CARBOXYL-TERMINAL 
HYDROLASE L5

UCHL5 TAACAATTCCATAATGAAAGGC

v2HS_255044 AK090930 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 TATGTGATTGATAATGGATGGC
v2HS_255053 NM_052978 TRIPARTITE MOTIF-CONTAINING 9 TRIM9 TAAAGGCAGGAGAGGAACAGCG
v2HS_255057 XM_352717 #N/A #N/A TTCTCGTAGCAGGTATTTCCCA
v2HS_255059 NM_015905 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 AATTGTTTAGAGAGTCCAGCCA
v2HS_255062 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 AATTGAAGTTGGAGACAATGAC

v2HS_255064 NM_007294 BREAST CANCER 1, EARLY ONSET BRCA1 AATGTGTATGGGTGAAAGGGCT
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v2HS_255067 NM_018191 REGULATOR OF CHROMOSOME 

CONDENSATION (RCC1) AND BTB (POZ) 
DOMAIN CONTAINING PROTEIN 1

RCBTB1 TTCTTTCTTCAGTGACTCTGCA

v2HS_255072 NM_015173 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 TTTAAGGTGGAATTGCTCAGCT

v2HS_255073 BE566053 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 TTTCAGGTCTATATTCAATGGC

v2HS_255075 NM_130388 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 12

ASB12 ATAATACAGGAGAGCAGCTCCA

v2HS_255076 AB018276 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 TATTGACTGAAGAGGAAGTGCT

v2HS_255082 NM_024095 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 8

ASB8 TATTTCAGAGCTACTGTAGCCC

v2HS_255084 AL136599 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 TTTAACATCTTTCTTATCTCCG

v2HS_255086 BQ070358 SIMILAR TO RING FINGER PROTEIN 18 
(TESTIS-SPECIFIC RING-FINGER 
PROTEIN)

LOC283116 TAGAAAGATATCACTGTTGCTT

v2HS_255089 NM_007218 RING FINGER PROTEIN 139 RNF139 TTATTTCTTGTAAGCGGCTCCC
v2HS_255090 NM_000489 ALPHA THALASSEMIA/MENTAL 

RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TTTGTTTACAGCATCCATCGCT

v2HS_255095 BI830727 RING FINGER PROTEIN 133 RNF133 AATTTAAATGGAAATTGTCCGT
v2HS_255097 BC007420 GERM CELL-LESS HOMOLOG 1 

(DROSOPHILA)
GMCL1 AAGTTACAAGTAGGTCGAAGCC

v2HS_255098 BE894942 TRIPARTITE MOTIF-CONTAINING 26 TRIM26 TTCTTACAAAGGCCTCTTGCAG
v2HS_255103 NM_033034 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 TTTAAATATGGAAATACAGGCT
v2HS_255113 AB018347 KIAA0804 KIAA0804 TTTCATCAGCCATTTCTTGGCG
v2HS_255114 NM_033034 TRIPARTITE MOTIF-CONTAINING 5 TRIM5 ATATCTGGCAGAAGTAATACCT
v2HS_255118 BG773413 RING FINGER PROTEIN 157 RNF157 ATACTTACTACTTGTTTCTGTT
v2HS_255120 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-

LIKE 2
UBE1L2 TTATATATTAGGACAATCAGGT

v2HS_255125 NM_002309 LEUKEMIA INHIBITORY FACTOR 
(CHOLINERGIC DIFFERENTIATION 
FACTOR)

LIF TTTCAGTGGAAAGGAAGGAGGG

v2HS_255126 NG_001023 #N/A #N/A ATAAAGATATTCTGCTGCTCCT
v2HS_255129 NM_013438 UBIQUILIN 1 UBQLN1 TATAGAGTGCAAATGATTTGCT
v2HS_255132 NM_015436 RING FINGER AND CHY ZINC FINGER 

DOMAIN CONTAINING 1
RCHY1 ATGAAACTGAACAGTGGATCGT

v2HS_255135 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 
1 (UBC4/5 HOMOLOG, YEAST)

UBE2D1 TACTGCAATAATCAGAAGGGCT

v2HS_255138 BC037887 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 2

KBTBD2 TATTATTATCTGTAAGGTGGCA

v2HS_255175 NM_139137 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 2

KCNC2 TTAGCAGCTTTGGATGACAGCC

v2HS_255269 NM_015002 F-BOX PROTEIN 21 FBXO21 TTAATTCACTAGTGTAGGCGGA
v2HS_255507 NM_201437 TRANSCRIPTION ELONGATION FACTOR A 

(SII), 1
TCEA1 TTAATATTTGTAGCTACATGCC

v2HS_255653 NM_006618 JUMONJI, AT RICH INTERACTIVE 
DOMAIN 1B (RBP2-LIKE)

JARID1B TTTAATATTCATGGCCTCTGCT

v2HS_255859 NM_014587 SRY (SEX DETERMINING REGION Y)-BOX 
8

SOX8 TAGACTCATCCCAGTCTGCGGA

v2HS_255871 NM_000214 JAGGED 1 (ALAGILLE SYNDROME) JAG1 ATTTATGTCACAATTCTGACCC
v2HS_255891 XM_290867 #N/A #N/A TTTCCTGAAAGTAGATAGCGGT
v2HS_256230 AB037838 INHIBITOR OF BRUTON 

AGAMMAGLOBULINEMIA TYROSINE 
KINASE

IBTK TTTCTTCTAGTAAGAAATCCCG

v2HS_256236 NM_000132 COAGULATION FACTOR VIII, 
PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 TTAGTTCTCCACGGTATAAGGG

v2HS_256326 NM_014735 PHD FINGER PROTEIN 16 PHF16 TTACCTTCTCAGCTATAATCCT
v2HS_256373 NM_015178 RHO-RELATED BTB DOMAIN 

CONTAINING 2
RHOBTB2 ATTTCATTAGGTTTGATGGGCC
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v2HS_256495 XM_055481 MYB-LIKE, SWIRM AND MPN DOMAINS 1 MYSM1 TAAAGATTTAACAGGTCTGCCT

v2HS_256533 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 ATAATAGATTTCCAAAGCTGCT

v2HS_256678 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z TTTCCTCAACTCAAGATTAGGG

v2HS_256775 AB075852 RING FINGER AND SPRY DOMAIN 
CONTAINING 1

RSPRY1 ATTTCTTTACGACACAATGGGC

v2HS_256879 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 AATTTCCACCTTACAGACAGGC

v2HS_257020 NM_201437 TRANSCRIPTION ELONGATION FACTOR A 
(SII), 1

TCEA1 TAATATTTGTAGCTACATGCCA

v2HS_257226 NM_000166 GAP JUNCTION PROTEIN, BETA 1, 32KDA 
(CONNEXIN 32, CHARCOT-MARIE-TOOTH 
NEUROPATHY, X-LINKED)

GJB1 TAGTTTCATAATTGGAGACGCT

v2HS_258012 NM_006703 DIPHOSPHOINOSITOL POLYPHOSPHATE 
PHOSPHOHYDROLASE

NUDT3 TATTTACATATTATATGTCCGA

v2HS_258048 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 ATATTTAGGACACTTCAGAGCA

v2HS_258887 XM_166213 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 ATTTGGAAAGAGAGCAAAGGCT
v2HS_259026 NM_000132 COAGULATION FACTOR VIII, 

PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 TTTAGTCAACAAAGCAGGTCCA

v2HS_259187 NM_015288 PHD FINGER PROTEIN 15 PHF15 TTGTCTGCTAATATAGTCCGCA
v2HS_259422 NM_139266 SIGNAL TRANSDUCER AND ACTIVATOR 

OF TRANSCRIPTION 1, 91KDA
STAT1 TATCCTGAAGATTACGCTTGCT

v2HS_259789 NM_006813 PROLINE-RICH NUCLEAR RECEPTOR 
COACTIVATOR 1

PNRC1 ATCAATTTAGAGAAACAAACCC

v2HS_259996 NM_000165 GAP JUNCTION PROTEIN, ALPHA 1, 
43KDA (CONNEXIN 43)

GJA1 ATTAAGCATGGCTTGATTCCCT

v2HS_260074 NM_006624 ZINC FINGER, MYND DOMAIN 
CONTAINING 11

ZMYND11 TTAAACTCACTTGTATTCACCT

v2HS_260081 NM_006708 GLYOXALASE I GLO1 TATTTAGGTGGCAGAAGAAGGC
v2HS_260090 XM_302637 #N/A #N/A ATATAACAGAAGCCGATTAGGG
v2HS_260206 NM_023076 CHROMOSOME 16 OPEN READING 

FRAME 28
C16ORF28 ATGAAATCTAATATATTTAGCA

v2HS_260245 NM_006861 RAB35, MEMBER RAS ONCOGENE FAMILY RAB35 TACACTATGTACAGACTCTGCG

v2HS_260407 NM_022457 RING FINGER AND WD REPEAT DOMAIN 
2

RFWD2 ATATAATCTCCATTGGAAGCCA

v2HS_260433 NM_022480 KELCH-LIKE 25 (DROSOPHILA) KLHL25 ATTAGGATGGTCACTGACAGGC
v2HS_260479 NM_007358 METAL RESPONSE ELEMENT BINDING 

TRANSCRIPTION FACTOR 2
MTF2 TTCAGATTTCGGTGTGTCTGCC

v2HS_260568 NM_139276 SIGNAL TRANSDUCER AND ACTIVATOR 
OF TRANSCRIPTION 3 (ACUTE-PHASE 
RESPONSE FACTOR)

STAT3 ATAAACCACCTTATAGGTAGGT

v2HS_260593 NM_201437 TRANSCRIPTION ELONGATION FACTOR A 
(SII), 1

TCEA1 ATAATATCTAATATTCCAAGCT

v2HS_260671 XM_304040 #N/A #N/A ATCAAAGAGCAAACAAGTTCCG
v2HS_260807 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 

DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L ATAAAGTTACTGTTGGCGAGCT

v2HS_261078 NM_000102 CYTOCHROME P450, FAMILY 17, 
SUBFAMILY A, POLYPEPTIDE 1

CYP17A1 TTGATGATAACTTCTGTGCCCT

v2HS_261190 NM_000088 COLLAGEN, TYPE I, ALPHA 1 COL1A1 TTGAGCATTGCCTTTGATTGCT
v2HS_261206 NM_014709 UBIQUITIN SPECIFIC PEPTIDASE 34 USP34 TTTCTAATAACTGTTGAAGCCC
v2HS_261293 XM_304174 #N/A #N/A TATTTCGGAAGAGGTGCGTGGC
v2HS_261361 NM_014503 UTP20, SMALL SUBUNIT (SSU) 

PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 ATATGATAACGAGGTGAAAGCC

v2HS_261411 NM_015288 PHD FINGER PROTEIN 15 PHF15 ATATAGTCCGCATTTCCAGGCC
v2HS_261502 NM_000043 FAS (TNF RECEPTOR SUPERFAMILY, 

MEMBER 6)
FAS AATCTCTAGAATTATCAGAGGT
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v2HS_261688 NM_006646 WAS PROTEIN FAMILY, MEMBER 3 WASF3 AACTGAAAGCAGAAACACTGGA
v2HS_261829 NM_002874 RAD23 HOMOLOG B (S. CEREVISIAE) RAD23B TTCTCAAATCATGTTAGAAGGG
v2HS_261861 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 TATTAAGAGAGTCTGTGCTGCC

v2HS_261867 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U ATAAATTTCACAACTGGAGGAG

v2HS_261918 NM_003339 UBIQUITIN-CONJUGATING ENZYME E2D 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2D2 TAAATATACACAAGTATTTCCA

v2HS_261994 NM_016298 F-BOX PROTEIN 40 FBXO40 TTTGCCAAAGGTGTGATCTCCC
v2HS_262021 NM_032145 F-BOX PROTEIN 30 FBXO30 TATATTAGAGATCATTTGTGCA
v2HS_262023 NM_032875 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 20
FBXL20 TAGAAAGTTGGATTAATGTGCT

v2HS_262050 NM_198156 VON HIPPEL-LINDAU TUMOR 
SUPPRESSOR

VHL TAATTCTCAGGCTTGACTAGGC

v2HS_262072 NM_003344 UBIQUITIN-CONJUGATING ENZYME E2H 
(UBC8 HOMOLOG, YEAST)

UBE2H AATATGAATATTATAGTCTGCT

v2HS_262083 NM_012168 F-BOX PROTEIN 2 FBXO2 TAACGGTGAGCTCGTAGAGGCA
v2HS_262108 NM_012174 F-BOX AND WD-40 DOMAIN PROTEIN 8 FBXW8 TAAGACTATGAGAGAGAAAGGG

v2HS_262120 Z12020 MDM2, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 TATTCCACTACCAAAGTAGGTC

v2HS_262166 NM_020892 KIAA1528 PROTEIN DTX2 TAAACTATGAGGATGGTCCCGC
v2HS_262187 AK075221 ATG7 AUTOPHAGY RELATED 7 HOMOLOG 

(S. CEREVISIAE)
ATG7 ATACAGTGTTCCAATAGCTGGG

v2HS_262195 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 
1

SAE1 TTAGGAGGTAAACAAAGGACCA

v2HS_262218 NM_032145 F-BOX PROTEIN 30 FBXO30 TTACAAAGAAATTATACTAGGT
v2HS_262227 NM_014245 RING FINGER PROTEIN 7 RNF7 ATAAATTATCTTCTTAATCGCA
v2HS_262264 NM_004359 CELL DIVISION CYCLE 34 CDC34 AACTCGGCAAGTTTATTCTGGT
v2HS_262309 NM_017769 KIAA1333 KIAA1333 TATATTTATCACTTAATGTCGT
v2HS_262437 NM_015176 F-BOX PROTEIN 28 FBXO28 TTAAGTTGTGTTCTGAAAGCCT
v2HS_262439 NM_016436 PHD FINGER PROTEIN 20 PHF20 TAACAGGTGTATTTCTCGGGCA
v2HS_262440 NM_005762 TRIPARTITE MOTIF-CONTAINING 28 TRIM28 TAAGGTTGTAGTCCTCAGTGGT
v2HS_262443 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 

(PUTATIVE)
UBE2U CATCTTTAACCAGTATTCTGGC

v2HS_262494 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 AATCACTGAGTGTCTATCAGCT

v2HS_262497 NM_152489 UBIQUITIN-CONJUGATING ENZYME E2U 
(PUTATIVE)

UBE2U TTTAAATTCCATTCTTTCTGAT

v2HS_262529 NM_003905 AMYLOID BETA PRECURSOR PROTEIN 
BINDING PROTEIN 1

APPBP1 TATAATGATCCTCATATAACCA

v2HS_262568 NM_012173 F-BOX PROTEIN 25 FBXO25 TAATCCCTAAGACAAGAATGGC
v2HS_262575 NM_016238 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 7
ANAPC7 ATAGCTGGTGACTGAAGGGCGC

v2HS_262631 NM_015902 E3 UBIQUITIN PROTEIN LIGASE, HECT 
DOMAIN CONTAINING, 1

EDD1 TAAACATTTCCCACTACTGGCA

v2HS_262674 XM_290351 SIMILAR TO WW DOMAIN CONTAINING 
E3 UBIQUITIN PROTEIN LIGASE 1

LOC339843 TTACAGTTAGCTGTTCATCCCA

v2HS_262689 NM_017769 KIAA1333 KIAA1333 TATGTTATAACTTGGAATAGGC
v2HS_262708 NM_012173 F-BOX PROTEIN 25 FBXO25 TTGATTAAGCGAGGATTGTGGT
v2HS_262786 NM_012174 F-BOX AND WD-40 DOMAIN PROTEIN 8 FBXW8 TTCTGAAGGTATATTAGGTGGA

v2HS_262802 NM_014821 KIAA0317 KIAA0317 TTATAGAATAAATGCACTCGGA
v2HS_262858 AB071605 HECT, UBA AND WWE DOMAIN 

CONTAINING 1
HUWE1 TTTAGGATCAGATTTATCTGCT

v2HS_262871 NM_014821 KIAA0317 KIAA0317 TATTGAATTTCATGTGTGTGCA
v2HS_262951 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 

1
SAE1 TAAACAAAGGACCAACATAGCC

v2HS_262978 NM_183414 UBIQUITIN PROTEIN LIGASE E3B UBE3B TTAGGATGGGATCCATCTTCCC
v2HS_263069 NM_183414 UBIQUITIN PROTEIN LIGASE E3B UBE3B TTTCAGAAACGGAAGGAGAGGA
v2HS_263094 NM_014176 UBIQUITIN-CONJUGATING ENZYME E2T 

(PUTATIVE)
UBE2T TTTCTCATAAGGTGTGTTGGCT
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v2HS_263120 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 

4 (PUTATIVE)
UBE2D4 TTCGGGCCCATGATGGTGGCCT

v2HS_263146 NM_022066 UBIQUITIN-CONJUGATING ENZYME E2O UBE2O TTAAGTTCTTGATGGACAAGGG

v2HS_263149 NM_012174 F-BOX AND WD-40 DOMAIN PROTEIN 8 FBXW8 TTAATATTAGAACAACTACGGA

v2HS_263195 NM_015176 F-BOX PROTEIN 28 FBXO28 TTAAATAAACTAAGACGCCGCT
v2HS_263207 NM_032875 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 20
FBXL20 TTGTGCAAAGGTTCTTAATGCA

v2HS_263212 NM_003339 UBIQUITIN-CONJUGATING ENZYME E2D 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2D2 TAATTTCTTTAATTACATCGCA

v2HS_263235 XM_042066 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 1

MAP3K1 ATATTTACTCAGCAAATGAGCC

v2HS_263272 XM_290351 SIMILAR TO WW DOMAIN CONTAINING 
E3 UBIQUITIN PROTEIN LIGASE 1

LOC339843 ATTATCTATTCCATTCGTGCCT

v2HS_263273 NM_198156 VON HIPPEL-LINDAU TUMOR 
SUPPRESSOR

VHL TTTGAGCACAGGAATTGTGCCC

v2HS_263284 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M TTTATGTCCTTCTGGATCCGCA

v2HS_263333 NM_003592 CULLIN 1 CUL1 TTATACACTGTTAACGTAGGGC
v2HS_26365 NM_018724 INTERLEUKIN 20 IL20 TTTAAATACCCTGTCCAGATAG
v2HS_26367 NM_018724 INTERLEUKIN 20 IL20 ATAAGATACACTGTGACCAGCA
v2HS_26368 NM_018724 INTERLEUKIN 20 IL20 TCAAAGTGACTCAGAATCTGGC
v2HS_26401 XM_295508 #N/A #N/A ATACAAGCTCATGGATGAGCTG
v2HS_264490 BC060876 TUDOR DOMAIN CONTAINING 3 TDRD3 ATTGAGATTACTTCTAGCACCA
v2HS_264984 NM_178863 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 13

KCTD13 ATTGTACCAAAGTGACGGCCGC

v2HS_265473 NM_032015 RING FINGER PROTEIN 26 RNF26 TAAAGAGAAGCCATGTTATCCT
v2HS_265944 NM_015382 HECT DOMAIN CONTAINING 1 HECTD1 CACCTCTAATACATTGTCTGGA
v2HS_265946 NM_033644 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 TAATGTGTTAAGAACTTCACCC

v2HS_265964 NM_198189 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 TTGAAACTAAAGGCGCTTTCCG

v2HS_266244 XM_113764 #N/A #N/A TAATACTTACCTTTACACACTG
v2HS_266410 XM_292631 #N/A #N/A TTTAAGACTGCTGTGAAAGGTG
v2HS_266692 NM_012174 F-BOX AND WD-40 DOMAIN PROTEIN 8 FBXW8 ATACTGAAATATATTGATTGCC

v2HS_266871 NM_032138 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 7

KBTBD7 TATGTCCAGACTATCCAGGCGT

v2HS_267036 NM_031412 GABA(A) RECEPTOR-ASSOCIATED 
PROTEIN LIKE 1

GABARAPL1 TTGACAAAGAAGAATAAGGCGT

v2HS_267283 NM_016271 RING FINGER PROTEIN 138 RNF138 AATGAATATTAAGAACATACCC
v2HS_26741 NM_018700 TRIPARTITE MOTIF-CONTAINING 36 TRIM36 ATTCTTAATGGTAACCTTGCCT
v2HS_26742 NM_018700 TRIPARTITE MOTIF-CONTAINING 36 TRIM36 ATTAGTTACGAAGGTTAACGCT
v2HS_26744 NM_018700 TRIPARTITE MOTIF-CONTAINING 36 TRIM36 TTGTTCTCTAGAAGTCCCTGGT
v2HS_267489 NM_016102 TRIPARTITE MOTIF-CONTAINING 17 TRIM17 ATATTTAGAATTTGAGAAACCC
v2HS_267534 NM_016115 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 3
ASB3 TTTATGCATTCCATTCTGAGCT

v2HS_268035 NM_016150 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 2

ASB2 ATATTAATACTTAACAAAGCCC

v2HS_268066 D63478 UBIQUITIN ASSOCIATED PROTEIN 2-
LIKE

UBAP2L ATTGCTCCAAGAACTGGGAGCC

v2HS_268732 NM_000318 PEROXISOMAL MEMBRANE PROTEIN 3, 
35KDA (ZELLWEGER SYNDROME)

PXMP3 TTAGATTTCAGTCATGCCTGGA

v2HS_269515 NM_014870 ZINC FINGER AND BTB DOMAIN 
CONTAINING 40

ZBTB40 TTTAGGCGGCAGTAGAAATGGA

v2HS_270035 NM_207343 HYPOTHETICAL PROTEIN DKFZP547C195 DKFZP547C195 TTAGACATAGCTTACAGGTGGC

v2HS_27009 NM_003691 SERINE/THREONINE KINASE 16 STK16 TTCTTGTTACACATTCTCCTGC
v2HS_27010 NM_003691 SERINE/THREONINE KINASE 16 STK16 ATCTCATTCCACAGCGTACCTC
v2HS_27011 NM_003691 SERINE/THREONINE KINASE 16 STK16 TTCTGGATGAAGAGGTAGCGCT
v2HS_27012 NM_003691 SERINE/THREONINE KINASE 16 STK16 TTTCTATCTCATTCCACAGCGT
v2HS_27020 NM_003686 EXONUCLEASE 1 EXO1 ATTCATCTTGAGATAATGTCCA
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v2HS_27042 NM_003688 CALCIUM/CALMODULIN-DEPENDENT 

SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK ATCTTGTAGGCGTAACGATCCC

v2HS_27043 NM_003688 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK ATTGTTAGTGCTGCTATGACCA

v2HS_270441 XM_086509 #N/A #N/A ATTCAAGACCCAACAGGTTGGC
v2HS_27067 NM_003684 MAP KINASE INTERACTING 

SERINE/THREONINE KINASE 1
MKNK1 ATATCTTCAAACTTTCCTGGCA

v2HS_27071 NM_003684 MAP KINASE INTERACTING 
SERINE/THREONINE KINASE 1

MKNK1 TTTCCCTGACACTGATACAGCG

v2HS_27072 NM_003684 MAP KINASE INTERACTING 
SERINE/THREONINE KINASE 1

MKNK1 TTGAACTTTGGCATAGGCTCCC

v2HS_27092 NM_003686 EXONUCLEASE 1 EXO1 TATTATTCTCAGGCAAAGAGGT
v2HS_27093 NM_003686 EXONUCLEASE 1 EXO1 TTTATTTCTCGTCCTAGGTGGA
v2HS_271487 NM_030954 RING FINGER PROTEIN 170 RNF170 ATATATTATCATATAGGTACCT
v2HS_271606 NM_138931 B-CELL CLL/LYMPHOMA 6 (ZINC FINGER 

PROTEIN 51)
BCL6 TTATTCTTATATTTGTACAGCT

v2HS_271930 NM_022482 ZINC FINGER PROTEIN 336 ZNF336 ATCGTGTATTGAGGTGTGCCGC
v2HS_272097 XM_293454 #N/A #N/A TTTGACAGAACTGAAAGAGCAA
v2HS_272113 NM_182810 ACTIVATING TRANSCRIPTION FACTOR 4 

(TAX-RESPONSIVE ENHANCER ELEMENT 
B67)

ATF4 ATCAAATCTTTCAGGTACTGGA

v2HS_272139 AK026451 UBX DOMAIN CONTAINING 7 UBXD7 TAATTTCTTATCGATAGCTCCT
v2HS_27253 XM_089738 #N/A #N/A AACTCTTCCCAGGCAATTTGCA
v2HS_27255 XM_089738 #N/A #N/A TTTAAATACTGGTCCCATCGGG
v2HS_27272 NM_003672 CDC14 CELL DIVISION CYCLE 14 

HOMOLOG A (S. CEREVISIAE)
CDC14A ATTTCCAAAGGAAGCATCCCTG

v2HS_27275 NM_003672 CDC14 CELL DIVISION CYCLE 14 
HOMOLOG A (S. CEREVISIAE)

CDC14A ATATTCATCCACATCAAATGTC

v2HS_27276 NM_003672 CDC14 CELL DIVISION CYCLE 14 
HOMOLOG A (S. CEREVISIAE)

CDC14A TAAATAGATTACTGCATAGGCA

v2HS_272850 AB018347 KIAA0804 KIAA0804 TAATGGAATAGGATTTCTACCA
v2HS_27291 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-

ACTIVATED PROTEIN KINASE 5
MAPKAPK5 TTTACTAATCAGAAAGGTCGGT

v2HS_27292 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 ATATCCTTTGGGATAGTCCGGC

v2HS_27293 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 ATATACAACTACACAGTCCTAA

v2HS_27294 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 TTAACAAGTGACAGTGCCGCAG

v2HS_27295 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 CTTTACACAGACTCTAACTGGA

v2HS_27296 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 ATTACAATTAAGAGTCGGGCCC

v2HS_27298 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 TAAAGGGAAGCTGTGGACAGGA

v2HS_27299 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 CTGAGTTAGGAGGCTAGCAGGA

v2HS_27361 NM_003657 BREAST CARCINOMA AMPLIFIED 
SEQUENCE 1

BCAS1 TTACTACAACGCTTAATTCCTT

v2HS_27364 NM_003657 BREAST CARCINOMA AMPLIFIED 
SEQUENCE 1

BCAS1 TTATAATCTCTACTGGTGACTC

v2HS_27366 NM_003657 BREAST CARCINOMA AMPLIFIED 
SEQUENCE 1

BCAS1 TTATTGGAGCTGACATCAAGCT

v2HS_27405 NM_003653 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 TAAATAAATCCACGACAGACTT
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v2HS_27406 NM_003653 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 TTACAAGTGCTGATGAAGAGCT

v2HS_274065 NM_018150 HYPOTHETICAL PROTEIN LOC51261 C1ORF164 TAATCCCAGGAATGGTTCTCAG
v2HS_27407 NM_003653 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 TGATTCCAACATGATATGACTG

v2HS_27408 NM_003653 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 TAAAGAGATGACAAGCATTGCT

v2HS_27410 NM_003653 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 TAATGCAGTAACAATAATCTGA

v2HS_27423 NM_003656 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE I

CAMK1 ATCTGTTCAAAGAGTTTGGCAT

v2HS_27424 NM_003656 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE I

CAMK1 GTAGTACAGCAGATTCTCTGGC

v2HS_27425 NM_003656 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE I

CAMK1 CTTATCTAGAGCTGTATCTCCT

v2HS_27426 NM_003656 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE I

CAMK1 TTATCTTCTGCCAGGATCACCT

v2HS_27427 NM_003656 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE I

CAMK1 CTTGCTGTAGGGCTTCTGGGCC

v2HS_27428 NM_003647 DIACYLGLYCEROL KINASE, EPSILON 
64KDA

DGKE ATTAAACAACATTTACGTGTCT

v2HS_27429 NM_003647 DIACYLGLYCEROL KINASE, EPSILON 
64KDA

DGKE ATAACTTACAATCCCAAGTGCT

v2HS_27433 NM_003648 DIACYLGLYCEROL KINASE, DELTA 
130KDA

DGKD TAACCGTAAGCCGAGGTGTGGG

v2HS_27465 NM_003642 HISTONE ACETYLTRANSFERASE 1 HAT1 TTTAATATCCAGTCTGTAGCTT
v2HS_27471 BI465154 UBIQUITIN-LIKE, CONTAINING PHD AND 

RING FINGER DOMAINS, 2
UHRF2 TATCCAAATAAGGTATATCCCA

v2HS_274713 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 1

KBTBD1 ATAGATATTTGAATATGGAGGA

v2HS_274747 NM_001656 TRIPARTITE MOTIF-CONTAINING 23 TRIM23 TATACATACATTATAATCAGGC
v2HS_27493 NM_003646 DIACYLGLYCEROL KINASE, ZETA 104KDA DGKZ TGATCTTTGCACCCTGGTTGCC

v2HS_27499 NM_003647 DIACYLGLYCEROL KINASE, EPSILON 
64KDA

DGKE AATCAGCCTCACTGTATGTGCC

v2HS_27500 NM_003647 DIACYLGLYCEROL KINASE, EPSILON 
64KDA

DGKE CTATAATACCTTCCAAGCTGGG

v2HS_27501 NM_003647 DIACYLGLYCEROL KINASE, EPSILON 
64KDA

DGKE ATATAACATCATTGCATGTGTC

v2HS_27537 NM_003642 HISTONE ACETYLTRANSFERASE 1 HAT1 ATTTCATAAACCCTTCTAGCGT
v2HS_27538 NM_003642 HISTONE ACETYLTRANSFERASE 1 HAT1 TTCTTATATGGGCTAATTAGTC
v2HS_275432 NM_201265 UBIQUITIN-LIKE 7 (BONE MARROW 

STROMAL CELL-DERIVED)
UBL7 AATAGACTTTGGAGTAAGTGGC

v2HS_27565 AK040069 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 7

ABCB7 ATAGCCTTAGATAAAGCTCCCG

v2HS_27567 NM_004299 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 7

ABCB7 TTAAATACCAAAGCACTCAGGA

v2HS_27568 NM_004299 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 7

ABCB7 TTTAATGACTCTGGAATCTGGT

v2HS_275850 NM_012175 F-BOX PROTEIN 3 FBXO3 TATAATAAACATGTCAATAGCA
v2HS_27608 NM_003633 ECTODERMAL-NEURAL CORTEX (WITH 

BTB-LIKE DOMAIN)
ENC1 TTTACATCTGTGATACATGCCG

v2HS_276096 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 TACTACTCCTGCTCTTGTTGGC

v2HS_27630 U16826 COCAINE- AND AMPHETAMINE-
REGULATED TRANSCRIPT

CART TTTGTACATGCTTCAATTTGTG

v2HS_276684 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 ATATTAGGAGACGATGTCTGCT
v2HS_27679 NM_003633 ECTODERMAL-NEURAL CORTEX (WITH 

BTB-LIKE DOMAIN)
ENC1 TTAATGGAGCCGCTGCTGGCCC

v2HS_27680 NM_003633 ECTODERMAL-NEURAL CORTEX (WITH 
BTB-LIKE DOMAIN)

ENC1 AATAAGAAGAACCTTCTCTGTC

v2HS_27681 NM_003633 ECTODERMAL-NEURAL CORTEX (WITH 
BTB-LIKE DOMAIN)

ENC1 ATTAACATTGACATTAATCCAC
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v2HS_277057 NM_003939 BETA-TRANSDUCIN REPEAT 

CONTAINING
BTRC TTAAGAAAGGTTTCCTTTAGGC

v2HS_27775 NM_003626 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F POLYPEPTIDE 
(PTPRF), INTERACTING PROTEIN 
(LIPRIN), ALPHA 1

PPFIA1 TTTCTTTCCAGTTCTTTCCGGT

v2HS_27776 NM_003626 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F POLYPEPTIDE 
(PTPRF), INTERACTING PROTEIN 
(LIPRIN), ALPHA 1

PPFIA1 TTCTTTCTTGCCAAACAAGCGG

v2HS_27777 NM_003626 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F POLYPEPTIDE 
(PTPRF), INTERACTING PROTEIN 
(LIPRIN), ALPHA 1

PPFIA1 ATTTCTTCTTCCCTTTCAAGGA

v2HS_27798 NM_003620 PROTEIN PHOSPHATASE 1D MAGNESIUM-
DEPENDENT, DELTA ISOFORM

PPM1D CAATACAAGCAAGTACAAGGCC

v2HS_277981 NM_032850 ZINC FINGER, FYVE DOMAIN 
CONTAINING 19

ZFYVE19 TTATTAGACCCACTAAGTGCCA

v2HS_27829 NM_003625 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F POLYPEPTIDE 
(PTPRF), INTERACTING PROTEIN 
(LIPRIN), ALPHA 2

PPFIA2 ATTCTCTGAGCCAGTTCAGCCT

v2HS_27835 NM_004275 TRF (TATA BINDING PROTEIN-RELATED 
FACTOR)-PROXIMAL HOMOLOG 
(DROSOPHILA)

TRFP TATTCTAACCCTAAGATCAGGG

v2HS_27837 NM_004275 TRF (TATA BINDING PROTEIN-RELATED 
FACTOR)-PROXIMAL HOMOLOG 
(DROSOPHILA)

TRFP GTGTATATCAAGGTTAACCTGG

v2HS_27888 NM_003618 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 3

MAP4K3 TTATCCTTTAGTTTAGGAGGCT

v2HS_27890 NM_003618 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 3

MAP4K3 ATTTCACATGACCATTATCCGT

v2HS_27891 NM_003618 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 3

MAP4K3 TTTAGATTCATCATCATCTCCT

v2HS_27892 NM_003618 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 3

MAP4K3 ATCCGTTAATAGAATGTTAGCT

v2HS_27970 NM_003611 ORAL-FACIAL-DIGITAL SYNDROME 1 OFD1 TTTAGCTTGATGATATTCTGCC
v2HS_27971 NM_003611 ORAL-FACIAL-DIGITAL SYNDROME 1 OFD1 TTTGAATTAATAGCTATGAGCT
v2HS_27972 NM_003611 ORAL-FACIAL-DIGITAL SYNDROME 1 OFD1 TTCTTGGTTCACACACTATGGT
v2HS_27973 NM_003611 ORAL-FACIAL-DIGITAL SYNDROME 1 OFD1 TAAAGATTCGAACTTGATACGC
v2HS_27975 NM_003611 ORAL-FACIAL-DIGITAL SYNDROME 1 OFD1 TTAATGAGTTGTAATAGATCCT
v2HS_27979 NM_003607 CDC42 BINDING PROTEIN KINASE ALPHA 

(DMPK-LIKE)
CDC42BPA TTCTGTTATGATATTAGATGCT

v2HS_28002 NM_004265 FATTY ACID DESATURASE 2 FADS2 ATAAACATTACGATCAGCTCCC
v2HS_28006 NM_004265 FATTY ACID DESATURASE 2 FADS2 TACGATCAGCTCCCTATGGGTT
v2HS_28015 NM_003604 INSULIN RECEPTOR SUBSTRATE 4 IRS4 ATCCTCTTTATTAGTATCAGGT
v2HS_28086 NM_003604 INSULIN RECEPTOR SUBSTRATE 4 IRS4 AATTACTTCAATGTAGTCACCC
v2HS_28142 NM_004251 RAB9A, MEMBER RAS ONCOGENE FAMILY RAB9A AATTAAAGAAACGTTATTAGAC

v2HS_28143 NM_004251 RAB9A, MEMBER RAS ONCOGENE FAMILY RAB9A TATTCCTCCAAGAGTGGATGTG

v2HS_28144 NM_004251 RAB9A, MEMBER RAS ONCOGENE FAMILY RAB9A TATTAGTAGATGATACACTGCT

v2HS_28145 NM_004251 RAB9A, MEMBER RAS ONCOGENE FAMILY RAB9A TTATTGAGTAAATATATTCCTC

v2HS_28146 NM_004251 RAB9A, MEMBER RAS ONCOGENE FAMILY RAB9A ATTTATAAATGTAAGGTGCCAT

v2HS_28280 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 TTTCCAAATCCACATTTGGCTC

v2HS_28281 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 TAATGCTTTGGAATTATAGTAC

v2HS_28282 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 ATTTCTAATAACTGTGTACCTT
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v2HS_28283 NM_004236 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 CTATCTTCAGAGTATTCCAGGT

v2HS_28284 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 TTTGGAAACTGCTTAATGCCGC

v2HS_28324 NM_004232 SUPPRESSOR OF CYTOKINE SIGNALING 
6

SOCS6 TTGTACTACCATGAAATCAGTT

v2HS_28326 NM_004232 SUPPRESSOR OF CYTOKINE SIGNALING 
6

SOCS6 TAAACCTACCATTTGAGTGCTC

v2HS_28327 NM_004232 SUPPRESSOR OF CYTOKINE SIGNALING 
6

SOCS6 ATACTGAATGTAGTCCTGAGGC

v2HS_28377 NM_004230 ENDOTHELIAL DIFFERENTIATION, 
SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 5

EDG5 ATAATGCTTGGCGTAGAGAGGC

v2HS_28390 NM_004226 SERINE/THREONINE KINASE 17B 
(APOPTOSIS-INDUCING)

STK17B TTAACATGTAAACTCACATGTA

v2HS_28392 NM_004226 SERINE/THREONINE KINASE 17B 
(APOPTOSIS-INDUCING)

STK17B TTTCTGGAGCTAAATATTCTGG

v2HS_28393 NM_004226 SERINE/THREONINE KINASE 17B 
(APOPTOSIS-INDUCING)

STK17B TTAATGAGTCTGATAACATCAT

v2HS_284 NM_005789 PROTEASOME (PROSOME, MACROPAIN) 
ACTIVATOR SUBUNIT 3 (PA28 GAMMA; 
KI)

PSME3 TACTATTTCCAGCCAGTTTCCC

v2HS_28427 NM_004223 UBIQUITIN-CONJUGATING ENZYME E2L 
6

UBE2L6 TTGATTCTTCAGATTGTGACTC

v2HS_28428 NM_004223 UBIQUITIN-CONJUGATING ENZYME E2L 
6

UBE2L6 TATATACTTCACAGTCTGAGGC

v2HS_28429 NM_198183 UBIQUITIN-CONJUGATING ENZYME E2L 
6

UBE2L6 TATACTTCACAGTCTGAGGCCT

v2HS_28431 NM_004223 UBIQUITIN-CONJUGATING ENZYME E2L 
6

UBE2L6 TATTCCCATCAGTGGCTTGGCT

v2HS_285488 BX647719 HYPERPOLYMORPHIC GENE 1 USP6 TTAAATATACTTATGAACTCCT
v2HS_28601 NM_004217 AURORA KINASE B AURKB ATTCTCCATCACCTTCTGGCCA
v2HS_28602 NM_004217 AURORA KINASE B AURKB ATAAGGGAACAGTTAGGGATCC
v2HS_28606 NM_004217 AURORA KINASE B AURKB AATGACAGGGACCATCAGGCGA
v2HS_286347 NM_212556 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 18
ASB18 TTATTGATCTCAAACACCACGT

v2HS_28639 NM_015378 KIAA0453 PROTEIN VPS13D TAATCCAATGAAGTCATGGGCT
v2HS_28641 NM_015378 KIAA0453 PROTEIN VPS13D TTATAGATCAGCCCTGGGCGGT
v2HS_28644 NM_015378 KIAA0453 PROTEIN VPS13D TTCATAGTAGAGGCTCTTTGCG
v2HS_28646 NM_012089 ATP-BINDING CASSETTE, SUB-FAMILY B 

(MDR/TAP), MEMBER 10
ABCB10 ATTTCCAATACGTTCCTCAGCT

v2HS_286563 NM_032582 UBIQUITIN SPECIFIC PEPTIDASE 32 USP32 TTTGTTTGTAATTTATAGCCCT
v2HS_28716 NM_012089 ATP-BINDING CASSETTE, SUB-FAMILY B 

(MDR/TAP), MEMBER 10
ABCB10 ATTACTTCTTAGGGTCTAGCCT

v2HS_28718 NM_012089 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 10

ABCB10 TTACTAATTCAAAGAACACTAC

v2HS_28767 NM_004203 PROTEIN KINASE, MEMBRANE 
ASSOCIATED TYROSINE/THREONINE 1

PKMYT1 TTTATTAGACACGGCCAGGCAG

v2HS_28771 NM_182687 PROTEIN KINASE, MEMBRANE 
ASSOCIATED TYROSINE/THREONINE 1

PKMYT1 GAACGCTTTACCGCATAGAGCC

v2HS_28786 NM_004205 UBIQUITIN SPECIFIC PEPTIDASE 2 USP2 CTTAGGTCTCAGTGTCACTCGG
v2HS_288 NM_005789 PROTEASOME (PROSOME, MACROPAIN) 

ACTIVATOR SUBUNIT 3 (PA28 GAMMA; 
KI)

PSME3 TAGAAAGAGGTCAAAGTACCTG

v2HS_28838 AF135121 TUMOR PROTEIN P53 (LI-FRAUMENI 
SYNDROME)

TP53 GTATATGACCTGAAACTCTGGC

v2HS_28839 AF135121 TUMOR PROTEIN P53 (LI-FRAUMENI 
SYNDROME)

TP53 TATTAGTGTGTATTAGTCTCGT

v2HS_28841 AF135121 TUMOR PROTEIN P53 (LI-FRAUMENI 
SYNDROME)

TP53 ATAAGGAAACTGAGTTTGACGG

v2HS_28842 AF135121 TUMOR PROTEIN P53 (LI-FRAUMENI 
SYNDROME)

TP53 ATTCAAATCAAGATGGTGGCCA

v2HS_28869 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 TAAACGATTCAAATACTTGGGC
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v2HS_28870 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 ATTTATTCAGGGTGTAATACTG
v2HS_28871 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 TTATATGAGGGAGAGATCTGCC
v2HS_28874 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 ACATCCTATGAAGTTGATTGGT
v2HS_28887 AF135120 TUMOR PROTEIN P53 (LI-FRAUMENI 

SYNDROME)
TP53 TTTCCACTTGATAAGAGGTCCC

v2HS_29129 NM_145053 HYPOTHETICAL PROTEIN MGC20470 MGC20470 ATTCAGTACAAGACACATTGGT
v2HS_29130 NM_145053 HYPOTHETICAL PROTEIN MGC20470 MGC20470 AAGGCAAATGAGATGGTCAGGT
v2HS_29175 NM_145051 RING FINGER PROTEIN 183 RNF183 AATAAACAACACTACAAAGGAA
v2HS_29177 BE266322 RING FINGER PROTEIN 183 RNF183 TTCTTGTCTGGGAACAGCACTC
v2HS_29179 NM_145051 RING FINGER PROTEIN 183 RNF183 TTGCTATTTGGGCTAGTCAGGT
v2HS_29200 NM_145053 HYPOTHETICAL PROTEIN MGC20470 MGC20470 ATTATCAAGAAGAAGGCGGGAA
v2HS_29253 NM_145049 UBIQUITIN-LIKE DOMAIN CONTAINING 

CTD PHOSPHATASE 1
UBLCP1 ATTTGGTTTCAGTTTGAGAGCT

v2HS_29257 BC056652 UBIQUITIN-LIKE DOMAIN CONTAINING 
CTD PHOSPHATASE 1

UBLCP1 ATACAAGAACTGTATAAAGCAA

v2HS_29365 XM_294845 #N/A #N/A TTCTGCACAGAGATGTAGAGCT
v2HS_29424 NM_145032 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 13
FBXL13 ATAGATGATCTGTTGTATCCGC

v2HS_29494 NM_145032 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 13

FBXL13 TTGAAGGATGCATCAGTAACCC

v2HS_29495 NM_145032 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 13

FBXL13 TTTGTTCTTCCTGCTTGAGGCT

v2HS_29497 NM_145032 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 13

FBXL13 TTATGTCTTGCTGTATTCCGCC

v2HS_29498 NM_145032 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 13

FBXL13 TAAGTTGTGGAAGTGCCTCGGC

v2HS_29579 XM_068004 #N/A #N/A TTTATGTATGGAGGTGTCTGTG
v2HS_29580 XM_068004 #N/A #N/A TAATCTTCCCAGTTAATGGTCA
v2HS_29581 XM_068004 #N/A #N/A CATTGTCATCAAGCCAAAGTCT
v2HS_29584 XM_068004 #N/A #N/A ATATTTAGAGGGAGATCCTCCG
v2HS_29673 XM_068000 #N/A #N/A ATTTCCTTCCATGTACCCAGCA
v2HS_29675 XM_068000 #N/A #N/A TTTAGTGAGCAGTATAAGTGCG
v2HS_29676 XM_068000 #N/A #N/A TTAGAGAATTAGGATGAACTAG
v2HS_29930 XM_045128 #N/A #N/A TGATAATTCCACCTTCTATCTC
v2HS_29933 AL050040 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 20B
PTPN20A ATGAAATATTGAAGTATCTGGT

v2HS_29935 XM_045128 #N/A #N/A TATAACTAGCATTGATGTAGTC
v2HS_3 NM_002802 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, ATPASE, 1
PSMC1 AATTCCCGTACGAGTTTGGGCC

v2HS_30086 BC014088 BRAIN AND REPRODUCTIVE ORGAN-
EXPRESSED (TNFRSF1A MODULATOR)

BRE TTCCTGGAATAGTCTCGGTGCA

v2HS_30157 NM_145001 SERINE/THREONINE KINASE 32A STK32A TTATTCATGTACTTCATTGCGT
v2HS_30158 NM_145001 SERINE/THREONINE KINASE 32A STK32A ATTTCAAAGTGGTCAAAGTTGA
v2HS_30159 NM_145001 SERINE/THREONINE KINASE 32A STK32A GAATACCACAAATTAACCAGGA
v2HS_30160 NM_145001 SERINE/THREONINE KINASE 32A STK32A TTTCTTGAAGTGTTGGCTCCCA
v2HS_30178 NM_018682 HYPOTHETICAL PROTEIN FLJ10078 MLL5 TTTGAGAATGAATATGCGACCC
v2HS_30179 NM_182931 HYPOTHETICAL PROTEIN FLJ10078 MLL5 TTCAATGATAAGTGCATCAGGA
v2HS_30190 NM_018683 ZINC FINGER PROTEIN 313 ZNF313 TTAATATGTAATGGAAGCTCTG
v2HS_30191 NM_018683 ZINC FINGER PROTEIN 313 ZNF313 ATTACAGTGAACAAGCTGACCT
v2HS_30194 NM_018683 ZINC FINGER PROTEIN 313 ZNF313 AATGGAGAGGTAAACATGACCG
v2HS_30627 AF120032 DUAL SPECIFICITY PHOSPHATASE 14 DUSP14 ATTTCCATAAACACTATTCCAA
v2HS_30633 NM_018657 MYONEURIN MYNN ATAATTCAACAGATGCATTCTC
v2HS_30634 NM_018657 MYONEURIN MYNN TAATTCGCAGATAAATGGTCTT
v2HS_30635 NM_018657 MYONEURIN MYNN GTTCCTGTGTATATAAACTCCA
v2HS_30636 NM_018657 MYONEURIN MYNN TTTGCTTAAATTATGAGGGCAG
v2HS_30753 NM_018650 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 1
MARK1 TAACCTTATTGCATTAAGGGCA

v2HS_30754 NM_018650 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 1

MARK1 TTATTTCATCTCGTGCAAAGCC

v2HS_30755 NM_018650 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 1

MARK1 TAATGTATAGAGAATGACGCCC

v2HS_30756 NM_018650 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 1

MARK1 TAATAGGATGACCAGAAGTGGA
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v2HS_30757 NM_018650 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 1
MARK1 TTACAGCATAAGCTCATTTGCT

v2HS_30864 XM_211730 #N/A #N/A TAATGGCATCTCTTGGATGCCT
v2HS_30865 XM_211730 #N/A #N/A TTTAGTAATGTTCTCATCACTT
v2HS_30949 NM_002996 CHEMOKINE (C-X3-C MOTIF) LIGAND 1 CX3CL1 TAGTCCATTGGCAGGGACTGTC

v2HS_30981 NM_002999 SYNDECAN 4 (AMPHIGLYCAN, 
RYUDOCAN)

SDC4 TTAAGAAGTGATCCAATCCCAG

v2HS_30982 NM_002999 SYNDECAN 4 (AMPHIGLYCAN, 
RYUDOCAN)

SDC4 TATACCACAGAGATTCCCGTAG

v2HS_30985 NM_002999 SYNDECAN 4 (AMPHIGLYCAN, 
RYUDOCAN)

SDC4 ATCCATTTCAGCATAAACTCTC

v2HS_30987 NM_002993 CHEMOKINE (C-X-C MOTIF) LIGAND 6 
(GRANULOCYTE CHEMOTACTIC PROTEIN 
2)

CXCL6 TTCATTGAAAGACTAATAACCA

v2HS_30988 NM_002993 CHEMOKINE (C-X-C MOTIF) LIGAND 6 
(GRANULOCYTE CHEMOTACTIC PROTEIN 
2)

CXCL6 ATAGTGAATGTGATACATGTAT

v2HS_30996 NM_002994 CHEMOKINE (C-X-C MOTIF) LIGAND 5 CXCL5 TATTCTACATAGATAAGGTGTG
v2HS_30997 NM_002994 CHEMOKINE (C-X-C MOTIF) LIGAND 5 CXCL5 TTCTATATAAACTAGCAGTCAG
v2HS_31000 NM_002994 CHEMOKINE (C-X-C MOTIF) LIGAND 5 CXCL5 TAGGAAGATAAGATATTAGCCC
v2HS_31110 NM_018638 ETHANOLAMINE KINASE 1 ETNK1 TTAATGCAGTAACCTCAGGCTT
v2HS_31113 NM_018638 ETHANOLAMINE KINASE 1 ETNK1 TAAATCTCTTCTTTACTCAGGC
v2HS_31116 NM_018639 WD REPEAT AND SOCS BOX-

CONTAINING 2
WSB2 TAAGAGTATCAGCTAAAGTCAT

v2HS_31117 NM_018639 WD REPEAT AND SOCS BOX-
CONTAINING 2

WSB2 AATATGATGCTAATAAATGGCC

v2HS_31118 NM_018639 WD REPEAT AND SOCS BOX-
CONTAINING 2

WSB2 CATTGGTATCGTAAGAAGCCGT

v2HS_31119 NM_018639 WD REPEAT AND SOCS BOX-
CONTAINING 2

WSB2 ATGCTATTTCAATGCAAGACCA

v2HS_31597 XM_028867 #N/A #N/A ATTGGAGATGAGTAGAACTGGT
v2HS_31598 XM_028867 #N/A #N/A TTGTTGGAAGCCCTTCTTCGGC
v2HS_31599 XM_028867 #N/A #N/A TTATCTGCACACAGCCTTGGCC
v2HS_31601 XM_028867 #N/A #N/A TTTAATTCCTGCTTAAAGGCCA
v2HS_31724 NM_018618 #N/A #N/A TTGCTCTATAATTTACCAATTG
v2HS_31743 NM_002969 MITOGEN-ACTIVATED PROTEIN KINASE 

12
MAPK12 ATTCAAGATGACCTCGGGAGCC

v2HS_31747 NM_002969 MITOGEN-ACTIVATED PROTEIN KINASE 
12

MAPK12 AAGTCCGTGAAGTCATCCAGGG

v2HS_31748 NM_002969 MITOGEN-ACTIVATED PROTEIN KINASE 
12

MAPK12 ATCCAATTCAAGATGACCTCGG

v2HS_31767 NM_002964 S100 CALCIUM BINDING PROTEIN A8 
(CALGRANULIN A)

S100A8 TTTATCAGGGAGTACTTGTGGT

v2HS_31768 NM_002964 S100 CALCIUM BINDING PROTEIN A8 
(CALGRANULIN A)

S100A8 TGACTTTATTATTCTGCAGGTA

v2HS_31781 NM_002966 S100 CALCIUM BINDING PROTEIN A10 
(ANNEXIN II LIGAND, CALPACTIN I, 
LIGHT POLYPEPTIDE (P11))

S100A10 TTACATTTGCTAAGTGTCCTGA

v2HS_31785 NM_002966 S100 CALCIUM BINDING PROTEIN A10 
(ANNEXIN II LIGAND, CALPACTIN I, 
LIGHT POLYPEPTIDE (P11))

S100A10 AATGTAAACATCATGGTTTCCA

v2HS_31819 NM_002961 S100 CALCIUM BINDING PROTEIN A4 
(CALCIUM PROTEIN, CALVASCULIN, 
METASTASIN, MURINE PLACENTAL 
HOMOLOG)

S100A4 TTTAGTTCTGACTTGTTGAGCT

v2HS_31832 NM_002963 S100 CALCIUM BINDING PROTEIN A7 
(PSORIASIN 1)

S100A7 TTATTGTTCCTGGGTCTCTGGA

v2HS_31833 NM_002963 S100 CALCIUM BINDING PROTEIN A7 
(PSORIASIN 1)

S100A7 CAATCTTGTCATCACGTCTGGT

v2HS_31835 NM_002963 S100 CALCIUM BINDING PROTEIN A7 
(PSORIASIN 1)

S100A7 GTAGTCTGTGGCTATGTCTCCC

v2HS_31837 NM_002964 S100 CALCIUM BINDING PROTEIN A8 
(CALGRANULIN A)

S100A8 TTATTCTGCAGGTACATGTCCA

v2HS_31839 NM_002964 S100 CALCIUM BINDING PROTEIN A8 
(CALGRANULIN A)

S100A8 TTCTGCAGGTACATGTCCAGGG
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v2HS_31983 NM_002958 RYK RECEPTOR-LIKE TYROSINE KINASE RYK ATCTACTTTGCCAGTACAGGAA

v2HS_31984 NM_002958 RYK RECEPTOR-LIKE TYROSINE KINASE RYK TATTGCTATATCCTTCACCTTG

v2HS_31985 NM_002958 RYK RECEPTOR-LIKE TYROSINE KINASE RYK TTCTGGAATTGTATTATCTCCT

v2HS_31986 NM_002958 RYK RECEPTOR-LIKE TYROSINE KINASE RYK ATAAAGTTCTGCATCAAGACCG

v2HS_31987 NM_002958 RYK RECEPTOR-LIKE TYROSINE KINASE RYK ACAAAGCATCCCTGACAGGCTT

v2HS_32013 NM_002953 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 1

RPS6KA1 TGATCTCACGACGGTATAGCTT

v2HS_32115 NM_002948 RIBOSOMAL PROTEIN L15 RPL15 TTAAATTAAGTCAGCAAAGTCA
v2HS_32116 NM_002948 RIBOSOMAL PROTEIN L15 RPL15 TTTAGGGTTGACGTCTAAGCTC
v2HS_32139 NM_002944 V-ROS UR2 SARCOMA VIRUS ONCOGENE 

HOMOLOG 1 (AVIAN)
ROS1 TAAATTCCACAGATCATCAGGA

v2HS_32140 NM_002944 V-ROS UR2 SARCOMA VIRUS ONCOGENE 
HOMOLOG 1 (AVIAN)

ROS1 TAATGGTTTACTCCAAAGCCCA

v2HS_32143 NM_002944 V-ROS UR2 SARCOMA VIRUS ONCOGENE 
HOMOLOG 1 (AVIAN)

ROS1 TTTCTGAATAACTGAAGTTGGT

v2HS_32144 NM_002944 V-ROS UR2 SARCOMA VIRUS ONCOGENE 
HOMOLOG 1 (AVIAN)

ROS1 ATATCCCATCTCATTATCAGCT

v2HS_32368 NM_003592 CULLIN 1 CUL1 TAGACAACTGATATAACCACGT
v2HS_32370 NM_003592 CULLIN 1 CUL1 TTTCTTGATCACAGGGACTCGA
v2HS_32372 NM_003592 CULLIN 1 CUL1 ATACACTGTTAACGTAGGGCCC
v2HS_32397 NM_002931 RING FINGER PROTEIN 1 RING1 TATAGATGGGACGTTGCAGGGC
v2HS_32411 NM_003590 CULLIN 3 CUL3 ATAGTCAACAGGATTCTTTCCT
v2HS_32412 NM_003590 CULLIN 3 CUL3 ATTTGTGAGAAGTCTCCTTGCC
v2HS_32413 NM_003590 CULLIN 3 CUL3 ATATTCTCTCTCAATAAGTCCT
v2HS_32416 NM_003590 CULLIN 3 CUL3 TTTCATTATCCGCACTATAGCA
v2HS_32423 NM_003591 CULLIN 2 CUL2 TAATTCAAACATCTGTACACTT
v2HS_32424 NM_003591 CULLIN 2 CUL2 TTTACAACTGACGTAAGGGCCT
v2HS_32425 NM_003591 CULLIN 2 CUL2 TTGAATAAGGGCATTGTGCCGA
v2HS_32428 NM_003591 CULLIN 2 CUL2 TGAACAAAGGAGTTAATAACCC
v2HS_32467 NM_002931 RING FINGER PROTEIN 1 RING1 TAGATCTTAGAGATCAGGGCAT
v2HS_32469 NM_002931 RING FINGER PROTEIN 1 RING1 TTGTGTCCTCTTATTGGCTGGC
v2HS_32514 NM_003588 CULLIN 4B CUL4B ATTACAAATGAACTTGTCACCA
v2HS_32515 NM_003588 CULLIN 4B CUL4B TATCTCTTTCCATGTAGTCCCG
v2HS_32516 NM_003588 CULLIN 4B CUL4B TTAACACACAGTGTCCTATGGT
v2HS_32517 NM_003588 CULLIN 4B CUL4B AACATGATGTAGATATTCAGGA
v2HS_32518 NM_003588 CULLIN 4B CUL4B ATTCTGAATAGCTTCCACTGCT
v2HS_32526 NM_003589 CULLIN 4A CUL4A TACATGGTTAAGATATTCTGGA
v2HS_32527 NM_003589 CULLIN 4A CUL4A TTTATTCTAAACAACTTGTGCT
v2HS_32529 NM_003589 CULLIN 4A CUL4A TATCTCCTCAAAGCTGAAGCCA
v2HS_32544 NM_003584 DUAL SPECIFICITY PHOSPHATASE 11 

(RNA/RNP COMPLEX 1-INTERACTING)
DUSP11 ATTTAAGACTGGAATAACAGAT

v2HS_32559 NM_002929 G PROTEIN-COUPLED RECEPTOR KINASE 
1

GRK1 ATGGTCATCACCAGACAGAGGT

v2HS_32591 NM_003582 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
3

DYRK3 TTCTCATAGGCAGTGAGGTGGT

v2HS_32593 NM_003582 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
3

DYRK3 TACACATATGCATCTCTGGGCA

v2HS_32594 NM_003582 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
3

DYRK3 TATACACATATGCATCTCTGGG

v2HS_32603 NM_003583 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
2

DYRK2 TTATTAAAGAACTTAACCGGAA

v2HS_32604 NM_003583 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
2

DYRK2 ATCTCTGTGCATATATAAGCTT
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v2HS_32605 NM_003583 DUAL-SPECIFICITY TYROSINE-(Y)-

PHOSPHORYLATION REGULATED KINASE 
2

DYRK2 TTCTGTATTAACAGTCTGGGAT

v2HS_32613 NM_003584 DUAL SPECIFICITY PHOSPHATASE 11 
(RNA/RNP COMPLEX 1-INTERACTING)

DUSP11 ATCAATAATCAGTCCAAGTTCT

v2HS_32614 NM_003584 DUAL SPECIFICITY PHOSPHATASE 11 
(RNA/RNP COMPLEX 1-INTERACTING)

DUSP11 ATTTCTGTACATAAACACACGC

v2HS_32616 NM_003584 DUAL SPECIFICITY PHOSPHATASE 11 
(RNA/RNP COMPLEX 1-INTERACTING)

DUSP11 TAATTCAATTGCATCATCTGGC

v2HS_32617 NM_003584 DUAL SPECIFICITY PHOSPHATASE 11 
(RNA/RNP COMPLEX 1-INTERACTING)

DUSP11 ATTCAATTGCATCATCTGGCCT

v2HS_32736 X97795 RAD54-LIKE (S. CEREVISIAE) RAD54L TAAATGCTTCATGCTGACTGCT
v2HS_32737 X97795 RAD54-LIKE (S. CEREVISIAE) RAD54L CTATTTCATCCTTAGATCCTCC
v2HS_32739 NM_003579 RAD54-LIKE (S. CEREVISIAE) RAD54L ATATAATCCAGGACCAGCATCT
v2HS_32740 NM_003579 RAD54-LIKE (S. CEREVISIAE) RAD54L ATTGGTTAGCTGACTCAAAGGT
v2HS_32773 NM_003576 SERINE/THREONINE KINASE 24 (STE20 

HOMOLOG, YEAST)
STK24 ATTTCTCTTAATATAGTAGCGA

v2HS_32774 NM_003576 SERINE/THREONINE KINASE 24 (STE20 
HOMOLOG, YEAST)

STK24 ATAAACACTGAGAGAAAGGCCT

v2HS_32775 NM_003576 SERINE/THREONINE KINASE 24 (STE20 
HOMOLOG, YEAST)

STK24 TAATATAGTAGCGATCTGGGTT

v2HS_32855 NM_002915 REPLICATION FACTOR C (ACTIVATOR 1) 
3, 38KDA

RFC3 CTTCTCTGCAAGTCTATGAGCC

v2HS_32856 NM_002915 REPLICATION FACTOR C (ACTIVATOR 1) 
3, 38KDA

RFC3 GTAGAATTGCAGCACAAGATCA

v2HS_32857 NM_002915 REPLICATION FACTOR C (ACTIVATOR 1) 
3, 38KDA

RFC3 GATTTCTACAAGACTTCTCTGC

v2HS_32862 NM_002916 REPLICATION FACTOR C (ACTIVATOR 1) 
4, 37KDA

RFC4 TAACTCAAGAACTCTTAATCGG

v2HS_32863 NM_002916 REPLICATION FACTOR C (ACTIVATOR 1) 
4, 37KDA

RFC4 TATTCGACTGACATAGTTACAG

v2HS_32866 NM_002916 REPLICATION FACTOR C (ACTIVATOR 1) 
4, 37KDA

RFC4 TATTAAATCCTTGACCACAGCT

v2HS_32988 NM_003565 UNC-51-LIKE KINASE 1 (C. ELEGANS) ULK1 AACTCATCGAAGTCCATGCGGT
v2HS_33013 NM_003567 BREAST CANCER ANTI-ESTROGEN 

RESISTANCE 3
BCAR3 ATATCATATAACTGATACCTTC

v2HS_33014 NM_003567 BREAST CANCER ANTI-ESTROGEN 
RESISTANCE 3

BCAR3 ATCGCATTTGAAATTCAGTCTT

v2HS_33015 NM_003567 BREAST CANCER ANTI-ESTROGEN 
RESISTANCE 3

BCAR3 ATAGAGAATGGCAGTTTGGGTG

v2HS_33016 NM_003567 BREAST CANCER ANTI-ESTROGEN 
RESISTANCE 3

BCAR3 TTCTCATATCTCTCTGTCTGAT

v2HS_33020 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 
CONTAINING 1

RFFL TTATACAAGTTCCCACTGGCCT

v2HS_33021 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 
CONTAINING 1

RFFL CTGATTGATGAAACACATGGGC

v2HS_33022 NM_057178 RING FINGER AND FYVE-LIKE DOMAIN 
CONTAINING 1

RFFL ATACAAGTTCCCACTGGCCTTG

v2HS_33024 BG771625 RING FINGER AND FYVE-LIKE DOMAIN 
CONTAINING 1

RFFL TAGTTAAAGCACAGAAAGCCGG

v2HS_33057 NM_003565 UNC-51-LIKE KINASE 1 (C. ELEGANS) ULK1 ATACAATATAACGCAAAGGGCA
v2HS_33060 NM_003565 UNC-51-LIKE KINASE 1 (C. ELEGANS) ULK1 TTGTTAATGCACTTGACGGCGA
v2HS_33089 BC012174 #N/A #N/A ATATCTCATCATTTAAGATGGC
v2HS_33090 BC047109 RADIXIN RDX TTTATCTATTATGCAATTGCTT
v2HS_33091 NM_002906 RADIXIN RDX TTAATACAAATCAGAATCCCAC
v2HS_33092 NM_002906 RADIXIN RDX TTTAGCTAGCACAGTCAAACTG
v2HS_33094 BC047109 RADIXIN RDX TTAGAACCTCCTTCTAACTGGA
v2HS_33095 NM_003563 SPECKLE-TYPE POZ PROTEIN SPOP ATAGTTGATGAAATCCACTGCC
v2HS_33173 NM_003558 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 

5-KINASE, TYPE I, BETA
PIP5K1B TAAAGTGAAGGCAGACCTAGTA

v2HS_33175 NM_003558 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE I, BETA

PIP5K1B TAAATTCATGTAATAGCCTGGC

v2HS_33176 NM_003558 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE I, BETA

PIP5K1B ATGCTAATGGAGCGTATGTCTT

v2HS_33180 NM_003559 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE II, BETA

PIP5K2B CTTGCGATGCACAGTGAGCCGA
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v2HS_33181 NM_003559 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 

5-KINASE, TYPE II, BETA
PIP5K2B TTAAACTTAAAGCGGCTGGGCA

v2HS_33182 NM_003559 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE II, BETA

PIP5K2B TGAAGAGATGATTGTCCACCTT

v2HS_33184 NM_003559 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE II, BETA

PIP5K2B TAAGATGTTGTGCATCTCCGCC

v2HS_33243 NM_003557 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE I, ALPHA

PIP5K1A AATAATGAACTCATCGTCGCTG

v2HS_33245 NM_003557 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE I, ALPHA

PIP5K1A TGTAGTTAGCATTTGCAAAGTC

v2HS_33246 NM_003557 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE I, ALPHA

PIP5K1A TAGCATTTGCAAAGTCTCTCCA

v2HS_33273 NM_003551 NON-METASTATIC CELLS 5, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME5 ATAAGAGATGGCTTTATGTCTA

v2HS_33274 NM_003551 NON-METASTATIC CELLS 5, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME5 GTCATTACTCCCATGAAGTGCA

v2HS_33275 NM_003551 NON-METASTATIC CELLS 5, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME5 TTGGATGGTGACAAAGTTTGGG

v2HS_33276 NM_003551 NON-METASTATIC CELLS 5, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME5 TTTGCTTACAAAGCTCTGTGAG

v2HS_33325 NM_033637 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TTAAGATACGAGTTTATGTGCC

v2HS_33326 NM_033637 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC GTTCGGAAACAAGTTATGAGGG

v2HS_33328 NM_033637 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TGTAGTAACAACATTCAGTGGG

v2HS_33329 NM_033637 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TTGTAATAGCAGCATATGACAG

v2HS_33330 NM_033637 BETA-TRANSDUCIN REPEAT 
CONTAINING

BTRC TTATCAAATCGAATACAACGCA

v2HS_33428 AK027440 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 10

FBXL10 TAATCTTAAGGCATCCAGGGTG

v2HS_33429 AK027440 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 10

FBXL10 TATTGCAGTCAGACAGGTTGAT

v2HS_33600 NM_004196 CYCLIN-DEPENDENT KINASE-LIKE 1 
(CDC2-RELATED KINASE)

CDKL1 TCTTGGTATCACAGTAGTACTT

v2HS_33601 NM_004196 CYCLIN-DEPENDENT KINASE-LIKE 1 
(CDC2-RELATED KINASE)

CDKL1 CTTCCTAATCAGATACAGCTGA

v2HS_33603 NM_004196 CYCLIN-DEPENDENT KINASE-LIKE 1 
(CDC2-RELATED KINASE)

CDKL1 ATTCAAACACCAGGTGAAGCCT

v2HS_33772 NM_024494 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 2B

WNT2B TTATGTAAGTTCATGAGGGCCC

v2HS_33774 NM_024494 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 2B

WNT2B ACATATGAGCATGTGAATGGAA

v2HS_33776 NM_024494 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 2B

WNT2B TTATTATGTAAGTTCATGAGGG

v2HS_33784 NM_004187 SMCY HOMOLOG, X-LINKED (MOUSE) SMCX TTTCATAGGGATAAACAATGCG
v2HS_33786 NM_004187 SMCY HOMOLOG, X-LINKED (MOUSE) SMCX ATATGACTCAATAAACTGGGCA
v2HS_33788 NM_004187 SMCY HOMOLOG, X-LINKED (MOUSE) SMCX TTCATCTGGTCCAGAAAGGCCC
v2HS_33802 NM_004189 SRY (SEX DETERMINING REGION Y)-BOX 

14
SOX14 CTTCTTGAGCAGGTTCTTGGGC

v2HS_33810 NM_004181 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L1 (UBIQUITIN 
THIOLESTERASE)

UCHL1 TTTCATGTTGAAGGGAAGAGGG

v2HS_33814 NM_004181 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L1 (UBIQUITIN 
THIOLESTERASE)

UCHL1 TCCTCAAATCCCAGTTTGTCTT

v2HS_33815 NM_004181 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L1 (UBIQUITIN 
THIOLESTERASE)

UCHL1 TTTCCTGAAGTTCTCATGCTGG

v2HS_33821 NM_013840 UBIQUITOUSLY EXPRESSED TRANSCRIPT UXT TTCATGGAGTCCTTGGTGAGGC

v2HS_34036 NM_021073 BONE MORPHOGENETIC PROTEIN 5 BMP5 AGTTGGTATCATGGAGGCTGGC

Page 143



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_34038 NM_021073 BONE MORPHOGENETIC PROTEIN 5 BMP5 TAAAGAGAGGTGCAGAGGACGC
v2HS_34232 NM_020406 CD177 ANTIGEN CD177 TTTCCTATTGCAGTTCTCAGTC
v2HS_34336 AJ271448 PROTEIN PHOSPHATASE 4, REGULATORY 

SUBUNIT 2
PPP4R2 TTAACAATTCACATAGTCGCTG

v2HS_34337 AJ271448 PROTEIN PHOSPHATASE 4, REGULATORY 
SUBUNIT 2

PPP4R2 TTCAGATGTCGAAGAGTCACTG

v2HS_34338 AJ271448 PROTEIN PHOSPHATASE 4, REGULATORY 
SUBUNIT 2

PPP4R2 TAACTGAAGAAATTTCGCTGGA

v2HS_34382 NM_019851 FIBROBLAST GROWTH FACTOR 20 FGF20 ATTTCTGATGCCTCTTGGACCT
v2HS_34383 NM_019851 FIBROBLAST GROWTH FACTOR 20 FGF20 TTTATGATGGGAACTATGACAA
v2HS_34385 NM_019851 FIBROBLAST GROWTH FACTOR 20 FGF20 ATTCATTCCAAGATAGAGACCA
v2HS_34662 NM_021033 RAP2A, MEMBER OF RAS ONCOGENE 

FAMILY
RAP2A ATAAATAGTGACACAAGGTCAA

v2HS_34663 NM_021033 RAP2A, MEMBER OF RAS ONCOGENE 
FAMILY

RAP2A TTTACATAACCTGTTCTGAGTT

v2HS_34666 NM_021033 RAP2A, MEMBER OF RAS ONCOGENE 
FAMILY

RAP2A TTAACTGTGAACTATATCTCTG

v2HS_34667 NM_021033 RAP2A, MEMBER OF RAS ONCOGENE 
FAMILY

RAP2A TTAGTATAGGCAATTATCTCTG

v2HS_34949 AB040956 PHD FINGER PROTEIN 12 PHF12 TTAACAGCTCATAATGTTTGGT
v2HS_35046 AB082522 RING FINGER PROTEIN 169 RNF169 ATTATCACTGTCCTGTTCTGCT
v2HS_35113 NM_021003 PROTEIN PHOSPHATASE 1A (FORMERLY 

2C), MAGNESIUM-DEPENDENT, ALPHA 
ISOFORM

PPM1A TTTCCACAGAAGGTGCTCCTGC

v2HS_35470 NM_004788 UBIQUITINATION FACTOR E4A (UFD2 
HOMOLOG, YEAST)

UBE4A TTTAGTTCTGTGTTTGGCCGGA

v2HS_35471 NM_004788 UBIQUITINATION FACTOR E4A (UFD2 
HOMOLOG, YEAST)

UBE4A ATTCTTAGAGGCATAGTCAGCC

v2HS_35474 NM_004788 UBIQUITINATION FACTOR E4A (UFD2 
HOMOLOG, YEAST)

UBE4A TTACCATCTGATCATGCAACCT

v2HS_35548 NM_004783 TAO KINASE 2 TAOK2 GTTTCTTAGCAGCAGCAGGGCT
v2HS_35549 NM_004783 TAO KINASE 2 TAOK2 ATAGAAGTGGGAAGAACCATTG
v2HS_35581 NM_020774 MINDBOMB HOMOLOG 1 (DROSOPHILA) MIB1 TTTCCTTATGACACTTTGCCAG

v2HS_35583 NM_020774 MINDBOMB HOMOLOG 1 (DROSOPHILA) MIB1 ATTTCGAATGCTCAGGTCAGCA

v2HS_35584 NM_020774 MINDBOMB HOMOLOG 1 (DROSOPHILA) MIB1 ATAATGAAAGGCACTCTTCGTT

v2HS_35585 NM_020774 MINDBOMB HOMOLOG 1 (DROSOPHILA) MIB1 ATTGACATTGGTATTATCCTTG

v2HS_35586 NM_020774 MINDBOMB HOMOLOG 1 (DROSOPHILA) MIB1 TAATACTGGAATATTCCCACTT

v2HS_35747 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 TTAGTATCTAAGCTGCTGGGCT
v2HS_35748 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 TTACTTTAGTATCTAAGCTGCT
v2HS_35749 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 CTTTACAAACAGTTTCCATTCC
v2HS_35750 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 TAAACAGACATTATTGTGTGTT
v2HS_35801 NM_020421 AARF DOMAIN CONTAINING KINASE 1 ADCK1 TTACTGTAGAAGTAGATGCCAG
v2HS_35802 NM_020421 AARF DOMAIN CONTAINING KINASE 1 ADCK1 GATGAGCAGCATCTGGCGCGGC
v2HS_35803 NM_020421 AARF DOMAIN CONTAINING KINASE 1 ADCK1 ATGTCCTTCGAGCTCTGAGCCC
v2HS_35806 NM_020421 AARF DOMAIN CONTAINING KINASE 1 ADCK1 CATAGCTGTAATGGAGTTGGCC
v2HS_35829 AF247041 RING FINGER AND CHY ZINC FINGER 

DOMAIN CONTAINING 1
RCHY1 TATCTTTGTCAAACAAATGGCA

v2HS_35830 AF247041 RING FINGER AND CHY ZINC FINGER 
DOMAIN CONTAINING 1

RCHY1 ATAAAGCTTGTCACAGCAAGGT

v2HS_35832 AF247041 RING FINGER AND CHY ZINC FINGER 
DOMAIN CONTAINING 1

RCHY1 AATATTCTCCAAACAATGTGCT

v2HS_35833 AF247041 RING FINGER AND CHY ZINC FINGER 
DOMAIN CONTAINING 1

RCHY1 TTCTGATGGCATAGGAGTCTGT

v2HS_35834 NM_015436 RING FINGER AND CHY ZINC FINGER 
DOMAIN CONTAINING 1

RCHY1 TCAACATTTCTTCATAACACGT

v2HS_35842 NM_019884 GLYCOGEN SYNTHASE KINASE 3 ALPHA GSK3A ATAACAATCTATTTACACCCGG

v2HS_35843 NM_019884 GLYCOGEN SYNTHASE KINASE 3 ALPHA GSK3A TTCATCAAAGAAGCTGTGCGCA

v2HS_35844 NM_019884 GLYCOGEN SYNTHASE KINASE 3 ALPHA GSK3A TTGACATAGAGGATAGGGATGG
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v2HS_35846 NM_019884 GLYCOGEN SYNTHASE KINASE 3 ALPHA GSK3A GATGTAGGAGACATTGGGCTCC

v2HS_35920 NM_004770 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAB-RELATED SUBFAMILY, MEMBER 2

KCNB2 TTAAGTTCATAGAAACGATGCT

v2HS_35921 NM_004770 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAB-RELATED SUBFAMILY, MEMBER 2

KCNB2 TTTGGTGAGGATAAGAATCGCA

v2HS_36017 NM_004760 SERINE/THREONINE KINASE 17A 
(APOPTOSIS-INDUCING)

STK17A TTTCCATCCGACAATCTTGGCC

v2HS_36018 NM_004760 SERINE/THREONINE KINASE 17A 
(APOPTOSIS-INDUCING)

STK17A AATTTCAGGCACAGAATGACCT

v2HS_36019 NM_004760 SERINE/THREONINE KINASE 17A 
(APOPTOSIS-INDUCING)

STK17A TTAAATCGTTTGGAAATGGCCT

v2HS_36020 NM_004760 SERINE/THREONINE KINASE 17A 
(APOPTOSIS-INDUCING)

STK17A ATATGTTAACACTCCAATGCTC

v2HS_36021 NM_004760 SERINE/THREONINE KINASE 17A 
(APOPTOSIS-INDUCING)

STK17A TTTATCATTGCCTAAGAAAGGT

v2HS_36022 NM_004760 SERINE/THREONINE KINASE 17A 
(APOPTOSIS-INDUCING)

STK17A ATCAAGATGAACTACATCACGA

v2HS_36045 NM_004759 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 2

MAPKAPK2 ATTCCTGTAGAGAGTTATTGCT

v2HS_36138 NM_004755 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 5

RPS6KA5 TAATATCACGATATATAATCCC

v2HS_36139 NM_182398 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 5

RPS6KA5 ATTCTCAAGCTTAATATCACGA

v2HS_36140 NM_004755 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 5

RPS6KA5 TTCTGAAAGAAGAGATGTTCTT

v2HS_36141 NM_004755 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 5

RPS6KA5 TTTCCATAAGCTCCAGTTCCTA

v2HS_36142 NM_182398 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 5

RPS6KA5 TTGTCCTTCAAATCTAGGTCAT

v2HS_36143 NM_182398 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 5

RPS6KA5 TAATTCATCTCGAATGACTGGC

v2HS_36191 NM_004747 DISCS, LARGE HOMOLOG 5 
(DROSOPHILA)

DLG5 ATAAACAGAGAGCTTCTCAGGC

v2HS_36192 NM_004747 DISCS, LARGE HOMOLOG 5 
(DROSOPHILA)

DLG5 TTACTCGAAGAACCCAGGCGGG

v2HS_36193 NM_004747 DISCS, LARGE HOMOLOG 5 
(DROSOPHILA)

DLG5 TTGACTTCAGACATGCTGAGCC

v2HS_36234 NM_004742 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 1

MAGI1 ATTATCCTCTGCAGAAAGAGGT

v2HS_36235 NM_004742 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 1

MAGI1 ATTTGAAGCCACGTCCGCTGGG

v2HS_36236 NM_004742 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 1

MAGI1 TTAACTTCCACTATGAGATCCC

v2HS_36238 NM_004742 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 1

MAGI1 AATTCATCTCCAGACCTCAGGC

v2HS_36239 NM_004742 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 1

MAGI1 ATAGTAGATACCATAGACAGGG

v2HS_36269 NM_005398 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 3C

PPP1R3C ATATAGACACAGTCTACGTCAG

v2HS_36270 NM_005398 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 3C

PPP1R3C TTAATTCATCGATAAGAGGCCA

v2HS_36271 NM_005398 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 3C

PPP1R3C ATAATAGAAGCAACATTCTGGG

v2HS_36287 AY040091 DUAL SPECIFICITY PHOSPHATASE 13 DUSP13 ATATGGTTCAGTGTGGCAGCCT
v2HS_36346 AK075057 SH3KBP1 BINDING PROTEIN 1 SHKBP1 TTCTGGATGAACACTAGCTGGT
v2HS_36392 NM_005392 PHD FINGER PROTEIN 2 PHF2 TTAAAGTTGAAGATTCATCTTC
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v2HS_36413 NM_004734 DOUBLECORTIN AND CAM KINASE-LIKE 

1
DCAMKL1 TAAGAAGTGGACTTTACCACTC

v2HS_36415 NM_004734 DOUBLECORTIN AND CAM KINASE-LIKE 
1

DCAMKL1 TATCGTTCTGTTATTGTAGCTG

v2HS_36418 NM_004734 DOUBLECORTIN AND CAM KINASE-LIKE 
1

DCAMKL1 AATTCTATGCACTCAGAGGGTT

v2HS_36419 NM_005391 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 3

PDK3 ATAAATGACAGCATCAGTACCC

v2HS_36420 NM_005391 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 3

PDK3 TTCAGTTTCAACCTACAACGTT

v2HS_36423 NM_005391 PYRUVATE DEHYDROGENASE KINASE, 
ISOZYME 3

PDK3 ATAGCATATGAAACAGATGTGA

v2HS_36439 L15409 VON HIPPEL-LINDAU TUMOR 
SUPPRESSOR

VHL TACTTCTCTAATGGGCAGGCAT

v2HS_36441 L15409 VON HIPPEL-LINDAU TUMOR 
SUPPRESSOR

VHL ATAGAGGCAGAACCTCTAAGCA

v2HS_36692 NM_005380 NEUROBLASTOMA, SUPPRESSION OF 
TUMORIGENICITY 1

NBL1 ATTTACAAAGAGCATCCCTGGG

v2HS_36730 NM_004721 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 13

MAP3K13 TTATTGCAGCTCATTTCTAGGG

v2HS_36731 NM_004721 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 13

MAP3K13 TATGTCAATGGGAATCTCTGGC

v2HS_36732 NM_004721 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 13

MAP3K13 TAAATGCATGAGTGTCTGCCGA

v2HS_36733 NM_004721 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 13

MAP3K13 TTCCATGTATAAATTATTCGCC

v2HS_36734 NM_004721 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 13

MAP3K13 TTCCAAGAGAGGATTATGTGCT

v2HS_36776 NM_005374 MEMBRANE PROTEIN, PALMITOYLATED 2 
(MAGUK P55 SUBFAMILY MEMBER 2)

MPP2 TTACACCCAGATGTTCTCCGGC

v2HS_36778 NM_005374 MEMBRANE PROTEIN, PALMITOYLATED 2 
(MAGUK P55 SUBFAMILY MEMBER 2)

MPP2 ATAATGAAGGATGAGATGCCCA

v2HS_36780 NM_005374 MEMBRANE PROTEIN, PALMITOYLATED 2 
(MAGUK P55 SUBFAMILY MEMBER 2)

MPP2 GTCTCATAGGTCTTTGAGGCCA

v2HS_36794 NM_005375 V-MYB MYELOBLASTOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYB TTAACTTCTGGATTCAAGTGGT

v2HS_36795 NM_005375 V-MYB MYELOBLASTOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYB AATTCTAATTCCTTTATTCGCT

v2HS_36796 NM_005375 V-MYB MYELOBLASTOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYB ATGTGGTAATAGGAATAGTCGT

v2HS_36797 NM_005375 V-MYB MYELOBLASTOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYB ATAGTGTCTCTGAATGGCTGCG

v2HS_36798 NM_005375 V-MYB MYELOBLASTOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYB TTATCAGTTGGAGATTCCACCT

v2HS_36799 NM_005375 V-MYB MYELOBLASTOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYB ATTTACATGTAACGCTACAGGG

v2HS_36816 NM_005372 V-MOS MOLONEY MURINE SARCOMA 
VIRAL ONCOGENE HOMOLOG

MOS CTGATCAAGATGTTCGCGGGCT

v2HS_36823 NM_004717 DIACYLGLYCEROL KINASE, IOTA DGKI ATACACTGGAACTTCAGTTCCT
v2HS_36825 NM_004717 DIACYLGLYCEROL KINASE, IOTA DGKI TTCCACATGGAGGTTCCAGCGA
v2HS_36832 NM_001255 CDC20 CELL DIVISION CYCLE 20 

HOMOLOG (S. CEREVISIAE)
CDC20 TAATGCTGTCATTTCGTGACTT

v2HS_36865 NM_004715 CTD (CARBOXY-TERMINAL DOMAIN, RNA 
POLYMERASE II, POLYPEPTIDE A) 
PHOSPHATASE, SUBUNIT 1

CTDP1 ATTAAAGAGAAATCTGTTTGGT

v2HS_36867 NM_004715 CTD (CARBOXY-TERMINAL DOMAIN, RNA 
POLYMERASE II, POLYPEPTIDE A) 
PHOSPHATASE, SUBUNIT 1

CTDP1 AATGCAAACCATGGAGTCTCCA

v2HS_36868 NM_004715 CTD (CARBOXY-TERMINAL DOMAIN, RNA 
POLYMERASE II, POLYPEPTIDE A) 
PHOSPHATASE, SUBUNIT 1

CTDP1 ATTTACAGAAACTTTACATCAG

v2HS_36915 NM_005370 RAB8A, MEMBER RAS ONCOGENE FAMILY RAB8A TTTCTCAATTGCATTCTGGTGG

v2HS_36916 NM_005370 RAB8A, MEMBER RAS ONCOGENE FAMILY RAB8A ATAAACGATTTCTCAATTGCAT
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v2HS_36954 NM_004712 HEPATOCYTE GROWTH FACTOR-

REGULATED TYROSINE KINASE 
SUBSTRATE

HGS TTCTGGTAGCCCGCTGTGGGAG

v2HS_36956 NM_004712 HEPATOCYTE GROWTH FACTOR-
REGULATED TYROSINE KINASE 
SUBSTRATE

HGS TTTACCACAGATTCCATGACCT

v2HS_36957 NM_004712 HEPATOCYTE GROWTH FACTOR-
REGULATED TYROSINE KINASE 
SUBSTRATE

HGS CACTTTCCACAGAATATCTGCC

v2HS_36998 NM_004709 CHROMOSOME X OPEN READING FRAME 
1

CXORF1 TTTCAACATGCATGCAATTCGT

v2HS_37000 NM_004709 CHROMOSOME X OPEN READING FRAME 
1

CXORF1 TAGAAAGTAAATATTACCTCTG

v2HS_37001 NM_004709 CHROMOSOME X OPEN READING FRAME 
1

CXORF1 TTTCTCTCTCAGGATTAAGGTG

v2HS_37003 NM_004709 CHROMOSOME X OPEN READING FRAME 
1

CXORF1 GTTTCCTCTAAATGGCAGCTCC

v2HS_37034 NM_004707 ATG12 AUTOPHAGY RELATED 12 
HOMOLOG (S. CEREVISIAE)

ATG12 TATAAATGACAGAGTAACACCA

v2HS_37035 NM_004707 ATG12 AUTOPHAGY RELATED 12 
HOMOLOG (S. CEREVISIAE)

ATG12 TTACACAGTGAAACTTGGTGTT

v2HS_37056 NM_004708 PROGRAMMED CELL DEATH 5 PDCD5 TTAGTTGTCCATATCTTGCCAT
v2HS_37057 NM_004708 PROGRAMMED CELL DEATH 5 PDCD5 TTAACTTCTGTCCTAGACTTGT
v2HS_37058 NM_004708 PROGRAMMED CELL DEATH 5 PDCD5 ATAAGGTAATTCTCTACTGCTT
v2HS_37092 NM_138361 LEUCINE RICH REPEAT AND STERILE 

ALPHA MOTIF CONTAINING 1
LRSAM1 GTTGAGGAAGATCATCTGGGCC

v2HS_37094 NM_138361 LEUCINE RICH REPEAT AND STERILE 
ALPHA MOTIF CONTAINING 1

LRSAM1 TAACATTGAGAGTCTGGAGCTG

v2HS_37095 NM_138361 LEUCINE RICH REPEAT AND STERILE 
ALPHA MOTIF CONTAINING 1

LRSAM1 CAGTTGAGGAAGATCATCTGGG

v2HS_37097 NM_138361 LEUCINE RICH REPEAT AND STERILE 
ALPHA MOTIF CONTAINING 1

LRSAM1 ATAGTCTGAGAACCTGTTCTGC

v2HS_37104 NM_004707 ATG12 AUTOPHAGY RELATED 12 
HOMOLOG (S. CEREVISIAE)

ATG12 TCATAATAGGAGTGTCTCCCAC

v2HS_37105 NM_004707 ATG12 AUTOPHAGY RELATED 12 
HOMOLOG (S. CEREVISIAE)

ATG12 TTTGATGAAGTCAATGAGTCCT

v2HS_37106 NM_004707 ATG12 AUTOPHAGY RELATED 12 
HOMOLOG (S. CEREVISIAE)

ATG12 TTTCATAATAGGAGTGTCTCCC

v2HS_37162 NM_004701 CYCLIN B2 CCNB2 TTAACTTTAGAATTAACTCCTG
v2HS_37164 NM_004701 CYCLIN B2 CCNB2 TTAGAGTTTCCATTTCTCGGAT
v2HS_37165 NM_004701 CYCLIN B2 CCNB2 TATCCTTAACGTAGTCACTGCA
v2HS_37174 CA867295 CYCLIN E2 CCNE2 TTTAGAAAGGACCTTAACAGTT
v2HS_37176 NM_057735 CYCLIN E2 CCNE2 TTAAGGTAGCACTTATCCAGTC
v2HS_37177 NM_057735 CYCLIN E2 CCNE2 ATTTGAATGAATGTTTCCTGAG
v2HS_37195 NM_005359 SMAD, MOTHERS AGAINST DPP 

HOMOLOG 4 (DROSOPHILA)
SMAD4 GTAACTCTGTACAAAGACCGCG

v2HS_37196 NM_005359 SMAD, MOTHERS AGAINST DPP 
HOMOLOG 4 (DROSOPHILA)

SMAD4 TTTAACATAGAATTTAGCAGTT

v2HS_37198 NM_005359 SMAD, MOTHERS AGAINST DPP 
HOMOLOG 4 (DROSOPHILA)

SMAD4 TTCGTAATAGACATATTGTCCA

v2HS_37199 NM_005359 SMAD, MOTHERS AGAINST DPP 
HOMOLOG 4 (DROSOPHILA)

SMAD4 TTCTCTATACAAAGTCACTGCC

v2HS_37232 NM_005356 LYMPHOCYTE-SPECIFIC PROTEIN 
TYROSINE KINASE

LCK TTCAGTGATGATGTAGATGGGC

v2HS_37233 NM_005356 LYMPHOCYTE-SPECIFIC PROTEIN 
TYROSINE KINASE

LCK ATTTGGGCTGCCATGTCCAGGA

v2HS_37234 NM_005356 LYMPHOCYTE-SPECIFIC PROTEIN 
TYROSINE KINASE

LCK GTCACGATGAATATAATTCCGC

v2HS_37282 NM_005354 JUN D PROTO-ONCOGENE JUND TAAATAGGGCAGAATCGAACAC
v2HS_37347 NM_152787 TAK1-BINDING PROTEIN 3 TAB3 TTTCCTCTAGATTGAAGGAGGT
v2HS_37349 NM_152787 TAK1-BINDING PROTEIN 3 TAB3 TTGTGGAAGAATTTGTAAAGCT
v2HS_37378 NM_005348 HEAT SHOCK PROTEIN 90KDA ALPHA 

(CYTOSOLIC), CLASS A MEMBER 1
HSP90AA1 ATGGGATATCCAATAAACTGAG

v2HS_37380 NM_005348 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS A MEMBER 1

HSP90AA1 TTGTTGCAACATCTCACGGGAT

v2HS_37382 NM_005348 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS A MEMBER 1

HSP90AA1 GTTAATATGCAGCTCTTTCCCA
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v2HS_37493 NM_005341 GLI-KRUPPEL FAMILY MEMBER HKR3 HKR3 TTTAGATAATATTTGCTGAGGA
v2HS_37496 NM_005341 GLI-KRUPPEL FAMILY MEMBER HKR3 HKR3 TTCGGATTACATTTGACTTCCT
v2HS_37614 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 TATGACTTTCAATATACAGCCT

v2HS_37615 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 TACCATTAGAATATTAGCTGTG

v2HS_37616 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 TTTAATACAAATAGTCTGACTA

v2HS_37617 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 TATCAGCAGCTCTCTATGCCTC

v2HS_37618 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 TTACACAGACGTTTAATTAGCT

v2HS_37619 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 TTACTGCATTCCTATCAAAGCC

v2HS_37666 AY081145 NA NA TTGAATTAAGATGCAAATTCCA
v2HS_37669 NM_001186 BTB AND CNC HOMOLOGY 1, BASIC 

LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 1

BACH1 CTCCAATTGCAGTTTAGAAGGG

v2HS_37671 NM_001186 BTB AND CNC HOMOLOGY 1, BASIC 
LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 1

BACH1 ATGTCTCTCCCATCTTCTGGCT

v2HS_37925 NM_020341 P21(CDKN1A)-ACTIVATED KINASE 7 PAK7 TTAAGACACAAGAAGATGCCCT
v2HS_37928 NM_020341 P21(CDKN1A)-ACTIVATED KINASE 7 PAK7 ATAGCGATTAATACTGTGGTAC
v2HS_37929 XM_045653 #N/A #N/A TATAGACAAGAGTTTGGTGTGC
v2HS_38052 NM_005318 H1 HISTONE FAMILY, MEMBER 0 H1F0 ATACTTCTGAATGGACTGGCGC
v2HS_38054 NM_005318 H1 HISTONE FAMILY, MEMBER 0 H1F0 TTATAAAGTCAGAACAGAAGGG
v2HS_38055 NM_005318 H1 HISTONE FAMILY, MEMBER 0 H1F0 TTGATGGACAACTTGATCTGCG
v2HS_38129 NM_005310 GROWTH FACTOR RECEPTOR-BOUND 

PROTEIN 7
GRB7 AGATGGATGCAGATGGCGAGAC

v2HS_38134 D86962 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 10

GRB10 TTAATTGTCAAGATTATTCCAG

v2HS_38137 NM_005311 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 10

GRB10 TTACTATACGGTAGACTGACTT

v2HS_38258 NM_005308 G PROTEIN-COUPLED RECEPTOR KINASE 
5

GRK5 ATATACACCCTCAAAGTCTCAC

v2HS_38309 NG_001043 #N/A #N/A TTGATGTTCAGCAGGGCCTCAT
v2HS_38323 NM_005307 #N/A #N/A TTCATTATTGACAACTTCAGGT
v2HS_38324 NM_005307 #N/A #N/A ATTACAATTCCAGGTGGGACGA
v2HS_38326 NM_005307 #N/A #N/A TTATCATTGAAGAATCTATCTA
v2HS_38327 NM_005307 #N/A #N/A AATCTATCTAAGATTGACAGTC
v2HS_38329 NM_005308 G PROTEIN-COUPLED RECEPTOR KINASE 

5
GRK5 ATAAACTGCAGTAATCTCTGTC

v2HS_38393 AK074627 G PROTEIN-COUPLED RECEPTOR 34 GPR34 TTATATAGCGATCCAAACTGAT
v2HS_38394 AK074627 G PROTEIN-COUPLED RECEPTOR 34 GPR34 ATTAGCCAGAACATTACCACAA
v2HS_38396 AK074627 G PROTEIN-COUPLED RECEPTOR 34 GPR34 ATCTATGTTAAGAGTATTAGCT
v2HS_38451 NM_020397 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE ID
CAMK1D TTCTCATATGTCTCACGACGGC

v2HS_38452 NM_020397 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE ID

CAMK1D TTAATCTTTCTCAGGACGGCTA

v2HS_38454 NM_020397 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE ID

CAMK1D TAAATGCTTGTCTCCATTTGCT

v2HS_38464 X51619 V-ROS UR2 SARCOMA VIRUS ONCOGENE 
HOMOLOG 1 (AVIAN)

ROS1 TTAGGGAATCTTGATCATGGCC

v2HS_38483 AB067525 SYNAPTIC RAS GTPASE ACTIVATING 
PROTEIN 1 HOMOLOG (RAT)

SYNGAP1 ATTCTCTAAGAATTTCTGAGCA

v2HS_38484 AB067525 SYNAPTIC RAS GTPASE ACTIVATING 
PROTEIN 1 HOMOLOG (RAT)

SYNGAP1 ATATCTAAGAACAAGAGGTCCA

v2HS_38485 AB067525 SYNAPTIC RAS GTPASE ACTIVATING 
PROTEIN 1 HOMOLOG (RAT)

SYNGAP1 TTTCATTCCCATGAAGATCCAC

v2HS_38541 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 ATGATCTATCACTCTGACCCAA
v2HS_38542 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 GAGTATCACCATCTAATAAGGC
v2HS_38544 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 TTGTTGCAACATTCTCCATGGG
v2HS_38860 NM_153371 LIGAND OF NUMB-PROTEIN X 2 LNX2 ATTGGTTATGACAGTGGCAGTA
v2HS_38861 NM_153371 LIGAND OF NUMB-PROTEIN X 2 LNX2 TTAAATAAACATAAACGGACAA
v2HS_38864 NM_153371 LIGAND OF NUMB-PROTEIN X 2 LNX2 TAAATTGGTCAAATCAATGCCG
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v2HS_39017 BI914352 ZINC FINGER CCCH-TYPE CONTAINING 5 ZC3H5 TTTGTGTTGCACAAAGAGTGGG

v2HS_39019 BI914352 ZINC FINGER CCCH-TYPE CONTAINING 5 ZC3H5 TTTCTGGAGGGAGTAGAGGGTG

v2HS_39185 XM_208043 SIMILAR TO RING FINGER PROTEIN 18 
(TESTIS-SPECIFIC RING-FINGER 
PROTEIN)

LOC283116 TTATCATTGAGACTTCACTCCA

v2HS_39332 D83767 UBX DOMAIN CONTAINING 6 UBXD6 TATTCCTATGTCCTCCAGCGAC
v2HS_39335 D83767 UBX DOMAIN CONTAINING 6 UBXD6 TTTCTCAATTTCATTTCCTGGT
v2HS_39337 D83767 UBX DOMAIN CONTAINING 6 UBXD6 TTAAAGGTTTAGGCAAGTTCTG
v2HS_39449 NM_153341 IBR DOMAIN CONTAINING 3 IBRDC3 TTAGCATTCAATATACACACAT
v2HS_39451 NM_153341 IBR DOMAIN CONTAINING 3 IBRDC3 ATAGGCAATAACAGCATAACCG
v2HS_39452 NM_153341 IBR DOMAIN CONTAINING 3 IBRDC3 ATTCATCTTGATAATGTATGCA
v2HS_39659 AK075297 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 6

KCTD6 GTAATGTATTCCATCAGGTGGA

v2HS_39660 AK075297 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 6

KCTD6 TTAAGGGTAGATTATATACCAT

v2HS_39661 AK075297 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 6

KCTD6 TAGTGGTGATGGTTAGTTGCGT

v2HS_39813 NM_002718 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B'', ALPHA

PPP2R3A ATATTCTCTGAATAACCGTGGT

v2HS_39816 NM_002718 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B'', ALPHA

PPP2R3A TTGTATCGAGACAGATCGGCCT

v2HS_39980 AK024439 KELCH-LIKE 6 (DROSOPHILA) KLHL6 TTTATCTTCAATAATCTGGCAT
v2HS_39981 AK024439 KELCH-LIKE 6 (DROSOPHILA) KLHL6 TTAACATAAGAAATCCTTATGG
v2HS_39982 AK024439 KELCH-LIKE 6 (DROSOPHILA) KLHL6 TTAAATACTCAATCTGAATCCA
v2HS_39983 AK024439 KELCH-LIKE 6 (DROSOPHILA) KLHL6 TTGTCATTGGATTTCCTCTCTG
v2HS_4 NM_002802 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, ATPASE, 1
PSMC1 TTTGGTTTGCTACTGCTTTGGC

v2HS_40327 NM_203301 F-BOX PROTEIN 33 FBXO33 ATGAAAGTTAAAGTCTTGGCTT
v2HS_40880 BI598557 RING FINGER PROTEIN 141 RNF141 ATTCTTCATAAGTTAAGGAGCC
v2HS_40881 BI598557 RING FINGER PROTEIN 141 RNF141 TTTCATCAGGTTCTTCAGAGGT
v2HS_40884 BI598557 RING FINGER PROTEIN 141 RNF141 TAAATTCATGATCCGTGATGCC
v2HS_40975 NM_004693 CYTOKERATIN TYPE II K6HF CTGGTATAGGAATCAAAGAGGG
v2HS_41021 NM_004690 LATS, LARGE TUMOR SUPPRESSOR, 

HOMOLOG 1 (DROSOPHILA)
LATS1 ATTTCTTGTAACATTTGCCGGC

v2HS_41022 NM_004690 LATS, LARGE TUMOR SUPPRESSOR, 
HOMOLOG 1 (DROSOPHILA)

LATS1 TTTACTCATGTTATGCTCAGCC

v2HS_41023 NM_004690 LATS, LARGE TUMOR SUPPRESSOR, 
HOMOLOG 1 (DROSOPHILA)

LATS1 TAATAGGCTCATCATATCACCC

v2HS_41024 NM_004690 LATS, LARGE TUMOR SUPPRESSOR, 
HOMOLOG 1 (DROSOPHILA)

LATS1 TTTCACTCTCATCTTCCTTGGG

v2HS_41025 NM_004690 LATS, LARGE TUMOR SUPPRESSOR, 
HOMOLOG 1 (DROSOPHILA)

LATS1 TAAATTCCTAAGGGATTCCCGA

v2HS_41305 NM_004670 3'-PHOSPHOADENOSINE 5'-
PHOSPHOSULFATE SYNTHASE 2

PAPSS2 CAATGTAGAAATTGGCACCCGC

v2HS_41306 NM_004670 3'-PHOSPHOADENOSINE 5'-
PHOSPHOSULFATE SYNTHASE 2

PAPSS2 TTAATACAAAGCATCTAATCAT

v2HS_41385 NM_004667 HECT DOMAIN AND RLD 2 HERC2 ATCATTACTCAAGAAATCAGCT
v2HS_41387 NM_004667 HECT DOMAIN AND RLD 2 HERC2 ATTACTCAAGAAATCAGCTCGT
v2HS_41435 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 

YEAST, HOMOLOG)
CDC23 ATATTTGATGTAACACTGGGCA

v2HS_41436 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 
YEAST, HOMOLOG)

CDC23 ATAGGCATCCATATCCTGGGCA

v2HS_41437 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 
YEAST, HOMOLOG)

CDC23 TTCCACAAACACATCAATGGCC

v2HS_41438 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 
YEAST, HOMOLOG)

CDC23 TTTGGGAAACAATATACGAGCT
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v2HS_41461 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-

LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y TTTAATAATCATTGAAAGGGCA

v2HS_41462 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-
LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y AATACGATTAACAATACATCGC

v2HS_41464 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-
LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y ATAAAGTGATCTATCCACTGGA

v2HS_41465 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-
LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y ATATTGCTGTAAATGATGTCCA

v2HS_41473 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 
(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 ATAAAGGTGCAGATGAACTCAT

v2HS_41476 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 
(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 ATAAATCCATATACAGGGCCCT

v2HS_41478 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 
(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 ATACTTGATCCTGCGGTCGGGC

v2HS_41491 AB065914 G PROTEIN-COUPLED RECEPTOR 142 GPR142 TAATTATATGACCTCACGCCGA
v2HS_41513 NM_004651 UBIQUITIN SPECIFIC PEPTIDASE 11 USP11 TCTCATCTTGAAAGAGTGTGGC
v2HS_41514 NM_004651 UBIQUITIN SPECIFIC PEPTIDASE 11 USP11 CTTCTTCACCCGATTAAGGTCC
v2HS_41519 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-

LINKED
USP9X ATAATCATTGAACTTGATTGCA

v2HS_41520 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X TTAGTGAATGATATTGTTAGCC

v2HS_41521 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X TTTCATTGGAAGAATCAGGCGA

v2HS_41522 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X AATACGATTGAGAATACATCGT

v2HS_41523 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X TAATCTGATGAGGTCTGGTGGT

v2HS_41528 NM_004648 #N/A #N/A TTTGATTGTAGATTAATTCCCG
v2HS_41530 NM_004648 #N/A #N/A ATTTCTCTGGCATTCTTCTCGG
v2HS_41532 NM_004648 #N/A #N/A TTCACATTTCACAGTAATTTAC
v2HS_41602 Y10375 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE SUBSTRATE 1
PTPNS1 TTTCACAGTAATTTACAGGCGC

v2HS_41612 AF010135 MYELOID/LYMPHOID OR MIXED LINEAGE-
LEUKEMIA TRANSLOCATION TO 10 
HOMOLOG (DROSOPHILA)

MLLT10 ATAAACCAGCGGGTTCTCGGCC

v2HS_41613 NM_004641 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA); TRANSLOCATED TO, 10

MLLT10 TTTAACAACTGCTGAAACTGCT

v2HS_41614 NM_004641 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA); TRANSLOCATED TO, 10

MLLT10 TTAAACTTTGATCATATGACCT

v2HS_41617 NM_004641 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA (TRITHORAX HOMOLOG, 
DROSOPHILA); TRANSLOCATED TO, 10

MLLT10 TTACAGTTTCTTCTTCTATGCC

v2HS_41777 NM_080702 HLA-B ASSOCIATED TRANSCRIPT 3 BAT3 TTTGTATATCAGACCGGAGCTG
v2HS_41780 NM_080702 HLA-B ASSOCIATED TRANSCRIPT 3 BAT3 ATATCAGACCGGAGCTGCTGCC
v2HS_41798 NM_004635 MITOGEN-ACTIVATED PROTEIN KINASE-

ACTIVATED PROTEIN KINASE 3
MAPKAPK3 GTCATACAGGAGCTTCAGGGCA

v2HS_41799 NM_004635 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 3

MAPKAPK3 TTCTCCTTAGATGTGTAGAGTA

v2HS_41801 NM_004635 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 3

MAPKAPK3 CATAATAGGGAGTATAGCAGGG

v2HS_41837 NM_004634 BROMODOMAIN AND PHD FINGER 
CONTAINING, 1

BRPF1 TTTCTTGATCATCTTTGCACGC
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v2HS_41885 NM_004632 DEATH ASSOCIATED PROTEIN 3 DAP3 TTATTGTCACGCATTCACAGTG
v2HS_41886 NM_004632 DEATH ASSOCIATED PROTEIN 3 DAP3 ATGTAGTATCAGCCAGTCCTGT
v2HS_41889 NM_004632 DEATH ASSOCIATED PROTEIN 3 DAP3 ATACCCAAAGAACTTTGCCTCT
v2HS_41897 NM_058243 BROMODOMAIN CONTAINING 4 BRD4 TTTCTCAATCTCGTCCCAGGGC
v2HS_41898 NM_058243 BROMODOMAIN CONTAINING 4 BRD4 TATTGTTCCCATATCCATAGGC
v2HS_41980 NM_138287 DELTEX 3-LIKE (DROSOPHILA) DTX3L TTAGACTGGCATTAAATCAGCC
v2HS_41981 NM_138287 DELTEX 3-LIKE (DROSOPHILA) DTX3L ATAAGTAATCACAATGGTGCCA
v2HS_41982 NM_138287 DELTEX 3-LIKE (DROSOPHILA) DTX3L TAAAGTCATCAGCAAACTTGGT
v2HS_41983 NM_138287 DELTEX 3-LIKE (DROSOPHILA) DTX3L ATTCATCATGTAATTGGCAGCA
v2HS_41984 NM_138287 DELTEX 3-LIKE (DROSOPHILA) DTX3L TTTAAAGTATTCAAAGTAAGGC
v2HS_42048 NM_004626 WINGLESS-TYPE MMTV INTEGRATION 

SITE FAMILY, MEMBER 11
WNT11 TTTCACCTTCATAGGAGCATCG

v2HS_42082 NM_004628 XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP C

XPC TTTATAAGACACCCTGGAGGCC

v2HS_42096 NM_004625 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 7A

WNT7A TTAAATATTGCTGTGATGAGGC

v2HS_42118 NM_004626 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 11

WNT11 TAGACGCATCAGTTTATTGGCT

v2HS_42144 NM_004623 TETRATRICOPEPTIDE REPEAT DOMAIN 4 TTC4 TTAGATGATCAATAAACCTGGA

v2HS_42146 NM_004623 TETRATRICOPEPTIDE REPEAT DOMAIN 4 TTC4 ATTGCTTTGAGGTGGCAGGGTT

v2HS_42153 NM_004624 VASOACTIVE INTESTINAL PEPTIDE 
RECEPTOR 1

VIPR1 AATAACCAAGAGGATCTGGCTG

v2HS_42177 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 ATATAAATTCCATTGCACTGCT

v2HS_42178 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 TCTTCAAATGCCATTGATGCAG

v2HS_42179 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 AATTCCATTGCACTGCTGTGCT

v2HS_42180 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 TAACAGGAAGAAATAGTAAGTG

v2HS_42181 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 TAAACTCATCCCTGAATATCCT

v2HS_42182 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 TTCTCTGATGAGTATAGTATTG

v2HS_42274 NM_058229 F-BOX PROTEIN 32 FBXO32 TTGTCTGACAGAATTAATCGTT
v2HS_42276 NM_058229 F-BOX PROTEIN 32 FBXO32 TTCTAGTGAGAAGTTCACATTC
v2HS_42277 NM_058229 F-BOX PROTEIN 32 FBXO32 TTATCTCTGAAGTTTCGAGCCA
v2HS_42278 NM_058229 F-BOX PROTEIN 32 FBXO32 TTAAATTCCCAGTCAGCAACTG
v2HS_42279 NM_058229 F-BOX PROTEIN 32 FBXO32 TTGAACAAGTTGATAAAGTCCT
v2HS_42280 NM_004619 TNF RECEPTOR-ASSOCIATED FACTOR 5 TRAF5 TAATCATCTGGGATGATTGCTG

v2HS_42282 NM_004619 TNF RECEPTOR-ASSOCIATED FACTOR 5 TRAF5 TATACATATAAGTTGAGGACTT

v2HS_42382 NM_004612 TRANSFORMING GROWTH FACTOR, BETA 
RECEPTOR I (ACTIVIN A RECEPTOR TYPE 
II-LIKE KINASE, 53KDA)

TGFBR1 ATTTCCCAGAATACTAAGCCCA

v2HS_42384 NM_004612 TRANSFORMING GROWTH FACTOR, BETA 
RECEPTOR I (ACTIVIN A RECEPTOR TYPE 
II-LIKE KINASE, 53KDA)

TGFBR1 GTTCCTCACTACTATATGAGGT

v2HS_42386 NM_004612 TRANSFORMING GROWTH FACTOR, BETA 
RECEPTOR I (ACTIVIN A RECEPTOR TYPE 
II-LIKE KINASE, 53KDA)

TGFBR1 TAAGTCTTTCAACGTAGTACCC

v2HS_42413 NM_004614 THYMIDINE KINASE 2, MITOCHONDRIAL TK2 TTCAGACATGAGCCATAGACCT

v2HS_42414 NM_004614 THYMIDINE KINASE 2, MITOCHONDRIAL TK2 TTTGTGGAAGTCTAGAAATGCT

v2HS_42546 NM_005266 GAP JUNCTION PROTEIN, ALPHA 5, 
40KDA (CONNEXIN 40)

GJA5 TAGTTTCTAGAATTAATGAGCA

v2HS_42547 NM_005266 GAP JUNCTION PROTEIN, ALPHA 5, 
40KDA (CONNEXIN 40)

GJA5 TTCTAGAATTAATGAGCAACGT
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v2HS_42550 NM_012484 HYALURONAN-MEDIATED MOTILITY 

RECEPTOR (RHAMM)
HMMR TTAGTAGTTCATTAGTCCTGGT

v2HS_42552 NM_012484 HYALURONAN-MEDIATED MOTILITY 
RECEPTOR (RHAMM)

HMMR TTGTTTCAAATTCTGATGACCC

v2HS_42554 NM_012484 HYALURONAN-MEDIATED MOTILITY 
RECEPTOR (RHAMM)

HMMR ATATTCTCCTCAAGAGACTGCT

v2HS_42670 NM_004606 TAF1 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 250KDA

TAF1 TTCTGCAAGAATAAGATCACCA

v2HS_42671 NM_004606 TAF1 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 250KDA

TAF1 TACATTCATCATCCAAGACGCT

v2HS_42673 NM_004606 TAF1 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 250KDA

TAF1 ATAAATCTTGAGACAGCGTCCA

v2HS_42713 BC030705 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 TAATTCGATTAGAGAGTGTCAC

v2HS_42714 BC030705 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 CTGTCTATTCCAAGTAACTGGC

v2HS_42715 NM_152699 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 TTTGAGGTAACAATAGTGGCCC

v2HS_42784 BC030705 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 TTCAAGTAACAAACCATCTGCT

v2HS_42830 NM_012473 THIOREDOXIN 2 TXN2 TTTCAGTGTGGGACCCAGGGTC
v2HS_42831 NM_012473 THIOREDOXIN 2 TXN2 TATTTGTCTGACTTGTTCACAG
v2HS_42834 NM_012473 THIOREDOXIN 2 TXN2 TTTGTCTGACTTGTTCACAGTT
v2HS_42844 NM_012474 URIDINE-CYTIDINE KINASE 2 UCK2 GTTGAACTGGCCCTTCAGGGCT
v2HS_42846 NM_012474 URIDINE-CYTIDINE KINASE 2 UCK2 TTTATAACTGGTTACACGTTGG
v2HS_42847 NM_012474 URIDINE-CYTIDINE KINASE 2 UCK2 TTTCTTAAATACAGTAATGTCA
v2HS_42855 NM_012475 UBIQUITIN SPECIFIC PEPTIDASE 21 USP21 TAACGTTTCCACATTAGGTTGG
v2HS_42860 NM_005252 V-FOS FBJ MURINE OSTEOSARCOMA 

VIRAL ONCOGENE HOMOLOG
FOS AACAATAAGCAAACAATGCTTA

v2HS_42865 NM_005253 FOS-LIKE ANTIGEN 2 FOSL2 ATGCTGATGGGCTTGATGACAG
v2HS_42886 NM_005255 CYCLIN G ASSOCIATED KINASE GAK TTAAAGTCCCGCATCTTGTCGT
v2HS_42887 NM_005255 CYCLIN G ASSOCIATED KINASE GAK ATCACAGACGTGACAATTGCGG
v2HS_42888 NM_005255 CYCLIN G ASSOCIATED KINASE GAK TTTGAGCAAAGCTGGGTGCGCG
v2HS_42891 NM_005255 CYCLIN G ASSOCIATED KINASE GAK ATCTTCAATCTTAAAGTCCCGC
v2HS_42930 NM_005252 V-FOS FBJ MURINE OSTEOSARCOMA 

VIRAL ONCOGENE HOMOLOG
FOS TAATGTCAGAACATTCAGACCA

v2HS_43059 NM_005247 FIBROBLAST GROWTH FACTOR 3 
(MURINE MAMMARY TUMOR VIRUS 
INTEGRATION SITE (V-INT-2) 
ONCOGENE HOMOLOG)

FGF3 GTATTATAGCCCAGCTCGTGGA

v2HS_43074 NM_005248 GARDNER-RASHEED FELINE SARCOMA 
VIRAL (V-FGR) ONCOGENE HOMOLOG

FGR ATAACTAGACAAGGTCTGAGCA

v2HS_43080 NM_005243 EWING SARCOMA BREAKPOINT REGION 
1

EWSR1 ATAACTGTAGTTACTCTGTCCA

v2HS_43105 NM_005246 FER (FPS/FES RELATED) TYROSINE 
KINASE (PHOSPHOPROTEIN NCP94)

FER TACAGAAAGGACATATTCACCA

v2HS_43107 NM_005246 FER (FPS/FES RELATED) TYROSINE 
KINASE (PHOSPHOPROTEIN NCP94)

FER TTCCATAATGATGTAGACAGGC

v2HS_43108 NM_005246 FER (FPS/FES RELATED) TYROSINE 
KINASE (PHOSPHOPROTEIN NCP94)

FER ATTCCACATGATCTCATTTGCC

v2HS_43109 NM_005246 FER (FPS/FES RELATED) TYROSINE 
KINASE (PHOSPHOPROTEIN NCP94)

FER ATAGATTCAAATTTGGATAGCC

v2HS_43110 NM_005246 FER (FPS/FES RELATED) TYROSINE 
KINASE (PHOSPHOPROTEIN NCP94)

FER TTTCTTGTTCTTTAGCAGCCGT

v2HS_43149 NM_005243 EWING SARCOMA BREAKPOINT REGION 
1

EWSR1 TAATCCTTGTACATAAATTGCA

v2HS_43151 NM_005243 EWING SARCOMA BREAKPOINT REGION 
1

EWSR1 ATATTGACTTGGAGCTTGGCTG

v2HS_43195 NM_152676 F-BOX PROTEIN 15 FBXO15 TTATGGAAAGATCAACATGCTC
v2HS_43196 NM_152676 F-BOX PROTEIN 15 FBXO15 ATTCAGTCCCAAACCAATGGTT
v2HS_43197 NM_152676 F-BOX PROTEIN 15 FBXO15 TTCCAATAAGAGGTAGGTGTTC
v2HS_43198 NM_152676 F-BOX PROTEIN 15 FBXO15 TAACAACAATAATTTGCCACCT
v2HS_43199 NM_152676 F-BOX PROTEIN 15 FBXO15 TATAACAATGAGCTTCACATGT
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v2HS_43273 NM_005236 EXCISION REPAIR CROSS-

COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 4

ERCC4 ATAAATCTTCCACTTCAAGCGA

v2HS_43294 NM_005238 V-ETS ERYTHROBLASTOSIS VIRUS E26 
ONCOGENE HOMOLOG 1 (AVIAN)

ETS1 ACTTGATATGGTTTCACATCCT

v2HS_43297 NM_005238 V-ETS ERYTHROBLASTOSIS VIRUS E26 
ONCOGENE HOMOLOG 1 (AVIAN)

ETS1 TAATAGTGGGACATCTGCACAT

v2HS_43317 NM_005234 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP F, MEMBER 6

NR2F6 TAGAAGTCTGAGGAGAGAAGCC

v2HS_43318 NM_005234 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP F, MEMBER 6

NR2F6 TTCTTGAGACGGCAGTACTGGC

v2HS_43326 NM_005235 V-ERB-A ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 4 (AVIAN)

ERBB4 TTTCACTAAGACATTACGGGCT

v2HS_43327 NM_005235 V-ERB-A ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 4 (AVIAN)

ERBB4 ATAAATCAGGGATTTCTCGCGT

v2HS_43328 NM_005235 V-ERB-A ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 4 (AVIAN)

ERBB4 TACGAAGTTGAGCTTGATTGGG

v2HS_43329 NM_005235 V-ERB-A ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 4 (AVIAN)

ERBB4 TAATGTATACACTCCAGAGCCA

v2HS_43337 NM_005230 ELK3, ETS-DOMAIN PROTEIN (SRF 
ACCESSORY PROTEIN 2)

ELK3 ATTAAAGAGGAGATCTTGGCCG

v2HS_43338 NM_005230 ELK3, ETS-DOMAIN PROTEIN (SRF 
ACCESSORY PROTEIN 2)

ELK3 GTTTCATCAGTTAATGAGTCCT

v2HS_43340 NM_005231 CORTACTIN CTTN GTTTCCTACAAAGTGAGTGGCC
v2HS_43342 NM_005231 CORTACTIN CTTN CTTGATACTCAAAGCCAACGGC
v2HS_43343 NM_005231 CORTACTIN CTTN GTGTATGTTGATATGCTCCTGG
v2HS_43352 NM_005232 EPH RECEPTOR A1 EPHA1 TTCACCAAGATGTTTCTGGCAG
v2HS_43353 NM_005232 EPH RECEPTOR A1 EPHA1 TTCTGTGATGATCATGATCGGC
v2HS_43354 NM_005232 EPH RECEPTOR A1 EPHA1 AATTGTGATTACTGAGGTAGTT
v2HS_43357 NM_005232 EPH RECEPTOR A1 EPHA1 TTCCAGATGCAGAATATGCGGG
v2HS_43358 NM_005233 EPH RECEPTOR A3 EPHA3 ATACGTATATAGTGTCAGGCTT
v2HS_43360 NM_005233 EPH RECEPTOR A3 EPHA3 ATTAGAGATAACATTTCTTGGT
v2HS_43361 NM_005233 EPH RECEPTOR A3 EPHA3 ATATAGTGTCAGGCTTGAGGCT
v2HS_43407 NM_005230 ELK3, ETS-DOMAIN PROTEIN (SRF 

ACCESSORY PROTEIN 2)
ELK3 AATAGTATCGCAGGGCTCTGCT

v2HS_43451 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR ATTCCGTTACACACTTTGCGGC

v2HS_43452 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR ATGTATTCAGGCACTGGGAGGA

v2HS_43453 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR ATCTGTCACCACATAATTACGG

v2HS_43454 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR TTCTCAAAGGCATGGAGGTCCG

v2HS_43455 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 
(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR ATTTCCAAATTCCCAAGGACCA

v2HS_43501 AL832194 ENDOTHELIAL DIFFERENTIATION, 
SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 3

C9ORF47 ATAAATAAGAACACAGCCGCAG

v2HS_43502 NM_005226 ENDOTHELIAL DIFFERENTIATION, 
SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 3

C9ORF47 CTAAGTAATCCCTTTACAAGGT
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v2HS_43503 AL832194 ENDOTHELIAL DIFFERENTIATION, 

SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 3

C9ORF47 TTTACTGTCCTAGAAATGCCCT

v2HS_43505 AL832194 ENDOTHELIAL DIFFERENTIATION, 
SPHINGOLIPID G-PROTEIN-COUPLED 
RECEPTOR, 3

C9ORF47 TTATTCAGGCAAATGCTCACTG

v2HS_43585 XM_069073 #N/A #N/A TTTACACTTGCTGTCATTGCTC
v2HS_43587 XM_069073 #N/A #N/A TTCAGGCATGATGGTGTTTGCA
v2HS_43588 XM_069073 #N/A #N/A CTCTTCTTCAATCTTGTGCTGT
v2HS_43619 NM_152653 UBIQUITIN-CONJUGATING ENZYME E2E 

2 (UBC4/5 HOMOLOG, YEAST)
UBE2E2 ATAAGAACCGAGGTCTGGAGGG

v2HS_43620 NM_152653 UBIQUITIN-CONJUGATING ENZYME E2E 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2E2 TTAAGATGTCCAGACAGATCAC

v2HS_43698 NM_005215 DELETED IN COLORECTAL CARCINOMA DCC TTCATCTAGATCATTCTCTGGA

v2HS_43699 NM_005215 DELETED IN COLORECTAL CARCINOMA DCC ATAACCGATAATATAACCTCGC

v2HS_43700 NM_005215 DELETED IN COLORECTAL CARCINOMA DCC AATAATTGAGCCAGAATCTCCT

v2HS_43702 NM_005215 DELETED IN COLORECTAL CARCINOMA DCC AATAATCAACTGGGTCAGTGGG

v2HS_43730 NM_005211 COLONY STIMULATING FACTOR 1 
RECEPTOR, FORMERLY MCDONOUGH 
FELINE SARCOMA VIRAL (V-FMS) 
ONCOGENE HOMOLOG

CSF1R CAAAGTTAACATCAACGCTGCT

v2HS_43731 NM_005211 COLONY STIMULATING FACTOR 1 
RECEPTOR, FORMERLY MCDONOUGH 
FELINE SARCOMA VIRAL (V-FMS) 
ONCOGENE HOMOLOG

CSF1R ATCAAAGTTAACATCAACGCTG

v2HS_43733 NM_005211 COLONY STIMULATING FACTOR 1 
RECEPTOR, FORMERLY MCDONOUGH 
FELINE SARCOMA VIRAL (V-FMS) 
ONCOGENE HOMOLOG

CSF1R ATAACTGTTGCCCTCATAGCTC

v2HS_43734 NM_005211 COLONY STIMULATING FACTOR 1 
RECEPTOR, FORMERLY MCDONOUGH 
FELINE SARCOMA VIRAL (V-FMS) 
ONCOGENE HOMOLOG

CSF1R TTTGACATAGAGGTGGATGGCG

v2HS_43899 NM_005207 V-CRK SARCOMA VIRUS CT10 
ONCOGENE HOMOLOG (AVIAN)-LIKE

CRKL TTTCAGATTCCTTTAGTTACAG

v2HS_43900 NM_005207 V-CRK SARCOMA VIRUS CT10 
ONCOGENE HOMOLOG (AVIAN)-LIKE

CRKL ATTCCTATTTCCATGCTTTCCG

v2HS_43907 NM_012424 RIBOSOMAL PROTEIN S6 KINASE, 
52KDA, POLYPEPTIDE 1

RPS6KC1 TTAAACTGCCAGGAAAGAGGCT

v2HS_43908 NM_012424 RIBOSOMAL PROTEIN S6 KINASE, 
52KDA, POLYPEPTIDE 1

RPS6KC1 TTATACTATAGGATTTGGGCCC

v2HS_43911 NM_012424 RIBOSOMAL PROTEIN S6 KINASE, 
52KDA, POLYPEPTIDE 1

RPS6KC1 TAACAGTTTCATCAAATCGCCC

v2HS_43930 NM_005204 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 8

MAP3K8 TATATGTATGAAAGATTCATGA

v2HS_43931 NM_005204 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 8

MAP3K8 TACTGTCTTGACACATGGTCAT

v2HS_43933 NM_005204 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 8

MAP3K8 TACTGGGATCAGTTTACACGCC

v2HS_43934 NM_005204 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 8

MAP3K8 TTTGATTACTGTCTTGACACAT

v2HS_43941 NM_005205 CYTOCHROME C OXIDASE SUBUNIT VIA 
POLYPEPTIDE 2

COX6A2 ATTGTGGAACAGAGTGTGGTTG

v2HS_43942 NM_005205 CYTOCHROME C OXIDASE SUBUNIT VIA 
POLYPEPTIDE 2

COX6A2 CTATTGTGGAACAGAGTGTGGT

v2HS_43955 NM_005206 V-CRK SARCOMA VIRUS CT10 
ONCOGENE HOMOLOG (AVIAN)

CRK TATACTTCTCGACGTAAGGGAC

v2HS_44232 NM_002357 MAX DIMERIZATION PROTEIN 1 MXD1 TTTCATTGTGAGTTGATCTGCT
v2HS_44234 NM_002357 MAX DIMERIZATION PROTEIN 1 MXD1 TTTGTTAATAAACTCAACGTAG
v2HS_44235 NM_002357 MAX DIMERIZATION PROTEIN 1 MXD1 TTTCTTTATGTGCAATTTGGCT
v2HS_44277 NM_183047 PROTEIN KINASE C BINDING PROTEIN 1 PRKCBP1 TTATTTATTGGAACCCAGGCCC
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v2HS_44279 NM_183047 PROTEIN KINASE C BINDING PROTEIN 1 PRKCBP1 ATAAACTCCCTGCTTGTCCCGT

v2HS_44281 NM_183047 PROTEIN KINASE C BINDING PROTEIN 1 PRKCBP1 ATATCCGACAAGGAAATCCGGC

v2HS_44481 NM_152616 HYPOTHETICAL PROTEIN FLJ40097 TRIM42 ATAACTGAGGACAACATCTCTG
v2HS_44835 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 CAAGCATATAATATTAATTGGC
v2HS_44836 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 TACATTGATCATGTTAAGGTCA
v2HS_44838 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 TATGTATTTAAATGTCAAGGCA
v2HS_44878 NM_130387 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 14
ASB14 TTGAATTTCCAAATGAAGGGCT

v2HS_44879 NM_130387 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 14

ASB14 ATGATCCATGAAATTGTAAGAG

v2HS_44881 NM_130387 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 14

ASB14 TTGTAAGAGCGTGTTATGGGTT

v2HS_44882 NM_130387 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 14

ASB14 ATTCCTTGTCCATAAAGGTCGT

v2HS_44885 BI561960 SH3 DOMAIN CONTAINING RING FINGER 
2

SH3RF2 TTAGGACACCATAGAAATTCTA

v2HS_44887 BI561960 SH3 DOMAIN CONTAINING RING FINGER 
2

SH3RF2 TTATCTCCTAACTTGCCTTCTG

v2HS_44889 BI561960 SH3 DOMAIN CONTAINING RING FINGER 
2

SH3RF2 TTAAACCTTAGGTCACCGGGAT

v2HS_44891 NM_130388 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 12

ASB12 ATCAACATGGGAGGAATATCCA

v2HS_44892 NM_130388 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 12

ASB12 TAACAGCTGGATATACTCTGGC

v2HS_44893 NM_130388 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 12

ASB12 ATATCCAGCTGGTTGATGGCTT

v2HS_44895 NM_130388 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 12

ASB12 ATCGATTAACAGCTGGATATAC

v2HS_45011 NM_020245 TUBBY LIKE PROTEIN 4 TULP4 TTATAGATTACTGCACCGAGGT
v2HS_45012 NM_020245 TUBBY LIKE PROTEIN 4 TULP4 TTATCCTCTGTGGAGTACTCCT
v2HS_45013 NM_020245 TUBBY LIKE PROTEIN 4 TULP4 TTAAGCTGATGTCTCCCGAGGT
v2HS_45032 NM_020247 CHAPERONE, ABC1 ACTIVITY OF BC1 

COMPLEX LIKE (S. POMBE)
CABC1 GAAGTATTCCAACTTGTCCCGC

v2HS_45409 AL137662 NUCLEAR RECEPTOR BINDING PROTEIN 
2

NRBP2 ATTTGATATGCGTTAGTAAGTC

v2HS_45410 AL137662 NUCLEAR RECEPTOR BINDING PROTEIN 
2

NRBP2 ATTTAAGATAACTGAGATTCAC

v2HS_45411 NM_178564 NUCLEAR RECEPTOR BINDING PROTEIN 
2

NRBP2 TTAAGATAACTGAGATTCACGA

v2HS_45412 AL137662 NUCLEAR RECEPTOR BINDING PROTEIN 
2

NRBP2 TTCTGGTCTCAGAGTCAAAGGG

v2HS_45413 AL137662 NUCLEAR RECEPTOR BINDING PROTEIN 
2

NRBP2 ATGGAAATTACTTTAGATTGCT

v2HS_45511 AF480891 CYCLIN-DEPENDENT KINASE INHIBITOR 
1B (P27, KIP1)

CDKN1B TTTGAGTAGAAGAATCTAAGCG

v2HS_45512 AF480891 CYCLIN-DEPENDENT KINASE INHIBITOR 
1B (P27, KIP1)

CDKN1B TTAAGTTAGGGAAATTATCGGA

v2HS_45513 AF480891 CYCLIN-DEPENDENT KINASE INHIBITOR 
1B (P27, KIP1)

CDKN1B TTTAAACAGAGGAGGAGATCCA

v2HS_45553 AL390151 ZINC FINGER AND BTB DOMAIN 
CONTAINING 7A

ZBTB7A TTTCATATGGAGTCAACACGAC

v2HS_45557 AL390151 ZINC FINGER AND BTB DOMAIN 
CONTAINING 7A

ZBTB7A ATTGACAAGAAGTCTCAGTGCA

v2HS_45770 BI602578 PDZ DOMAIN CONTAINING RING FINGER 
3

PDZRN3 ATATTGAATCCCAGGGAGCCGG

v2HS_45772 BI602578 PDZ DOMAIN CONTAINING RING FINGER 
3

PDZRN3 TTTCTCATCTCAATAATCCTGT

v2HS_45773 BI602578 PDZ DOMAIN CONTAINING RING FINGER 
3

PDZRN3 TAATATTGAATCCCAGGGAGCC

v2HS_45774 BI602578 PDZ DOMAIN CONTAINING RING FINGER 
3

PDZRN3 TCAAATACAGTTCAAATAAGCC

v2HS_45775 BI602578 PDZ DOMAIN CONTAINING RING FINGER 
3

PDZRN3 ATTTAACTGTTCTCAGTTCCAG

v2HS_45784 AJ583817 UBIQUITIN SPECIFIC PEPTIDASE 43 USP43 TTCCCTTATCAGGAAGGGTGGC
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v2HS_45942 NM_178225 F-BOX AND WD-40 DOMAIN PROTEIN 5 FBXW5 TTTGTGTGTGAGCGTGTGGCGG

v2HS_46017 AL834433 EH DOMAIN BINDING PROTEIN 1-LIKE 1 EHBP1L1 ATATCTCAATTTCTAGTGTCCT

v2HS_46391 NM_003985 TYROSINE KINASE, NON-RECEPTOR, 1 TNK1 TTACAAAGTCGAAGTGCCCTGG

v2HS_46466 NM_203444 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 9

ABCB9 GATGACGATGCCATCAATGGCG

v2HS_46731 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M ATTTCCCATCGCTGAGTGGGTC

v2HS_46732 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M ATATCACACGTCTTGGGCAGGT

v2HS_46734 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M ATTCATTTCCCATCGCTGAGTG

v2HS_46735 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M ATTATGGAGTTTATCGTAAGGA

v2HS_46774 NM_003967 TRACE AMINE ASSOCIATED RECEPTOR 5 TAAR5 TTGCTCAATGTGGTAATCTGCT

v2HS_46777 NM_003967 TRACE AMINE ASSOCIATED RECEPTOR 5 TAAR5 CAATGTGGTAATCTGCTGAGCC

v2HS_46779 NM_003967 TRACE AMINE ASSOCIATED RECEPTOR 5 TAAR5 AGATCTTCACATACAAGCTGAT

v2HS_46792 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C TTTAAACAGCCATGTCTTGGCA

v2HS_46793 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C ATATCAAGAAATAGCCTATGTT

v2HS_46794 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C TTTAGAAGAGATATCAGCATGC

v2HS_46795 NM_198197 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C CATACTCAATACAGTGTTCTGG

v2HS_46796 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C TTGTCGATAGAAAGTGTCGTTA

v2HS_46797 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C ATTATTCAAGGGAATGTATGCA

v2HS_46878 NM_003955 SUPPRESSOR OF CYTOKINE SIGNALING 
3

SOCS3 TTCTCATAGGAGTCCAGGTGGC

v2HS_46879 NM_003955 SUPPRESSOR OF CYTOKINE SIGNALING 
3

SOCS3 AGATGTAATAGGCTCTTCTGGG

v2HS_46882 NM_003955 SUPPRESSOR OF CYTOKINE SIGNALING 
3

SOCS3 ATAGGAGTCCAGGTGGCCGTTG

v2HS_46934 NM_003952 RIBOSOMAL PROTEIN S6 KINASE, 
70KDA, POLYPEPTIDE 2

RPS6KB2 CTTCCTTAGGACTTTCATGGCA

v2HS_46946 NM_003954 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 14

MAP3K14 GTATTCTACCAGGGAGCCTTCC

v2HS_46947 NM_003954 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 14

MAP3K14 CTTTCACACCATTGAAATAGCT

v2HS_47001 NM_003948 CYCLIN-DEPENDENT KINASE-LIKE 2 
(CDC2-RELATED KINASE)

CDKL2 TTTCTCATCCACTCTGTAACCC

v2HS_47002 NM_003948 CYCLIN-DEPENDENT KINASE-LIKE 2 
(CDC2-RELATED KINASE)

CDKL2 TTACCTAAACACATCATAATAT

v2HS_47003 NM_003948 CYCLIN-DEPENDENT KINASE-LIKE 2 
(CDC2-RELATED KINASE)

CDKL2 TAATGTTATAAATGCCTGATGG

v2HS_47052 NM_003946 NUCLEOLAR PROTEIN 3 (APOPTOSIS 
REPRESSOR WITH CARD DOMAIN)

NOL3 TTCACTTCCAGCGGTACTGGGC

v2HS_47054 NM_003946 NUCLEOLAR PROTEIN 3 (APOPTOSIS 
REPRESSOR WITH CARD DOMAIN)

NOL3 ACAGTAATGACAATGATGTGTG

v2HS_47055 NM_003946 NUCLEOLAR PROTEIN 3 (APOPTOSIS 
REPRESSOR WITH CARD DOMAIN)

NOL3 TTCTAGTCTCACTTCCCAAGGC

v2HS_47077 NM_003940 UBIQUITIN SPECIFIC PEPTIDASE 13 
(ISOPEPTIDASE T-3)

USP13 ATTTCCAGTGAAGTACACAGCC

v2HS_47079 NM_003940 UBIQUITIN SPECIFIC PEPTIDASE 13 
(ISOPEPTIDASE T-3)

USP13 TTATTCGTTGCTCGTAGTGCCT

v2HS_47089 NM_003942 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 4

RPS6KA4 TTTGCACATGATCTCGGCCGCC

v2HS_47091 NM_003942 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 4

RPS6KA4 TTTAAAGTCAAAGGCACAGCCT

v2HS_47093 NM_003942 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 4

RPS6KA4 TAAATGATGCCGAGCTTGTGCA
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v2HS_47110 NM_004598 SPARC/OSTEONECTIN, CWCV AND 

KAZAL-LIKE DOMAINS PROTEOGLYCAN 
(TESTICAN) 1

SPOCK1 TTCTTGCTTGAGTTTATGTGGC

v2HS_47111 NM_004598 SPARC/OSTEONECTIN, CWCV AND 
KAZAL-LIKE DOMAINS PROTEOGLYCAN 
(TESTICAN) 1

SPOCK1 TTTACTATTAACCAAAGAGTTG

v2HS_47114 NM_004598 SPARC/OSTEONECTIN, CWCV AND 
KAZAL-LIKE DOMAINS PROTEOGLYCAN 
(TESTICAN) 1

SPOCK1 AATGCTAAGGATCTTTAAGTGT

v2HS_47115 NM_004598 SPARC/OSTEONECTIN, CWCV AND 
KAZAL-LIKE DOMAINS PROTEOGLYCAN 
(TESTICAN) 1

SPOCK1 TAATAATCACCGGCAGTAGCGG

v2HS_47220 BC045761 TPTE AND PTEN HOMOLOGOUS 
INOSITOL LIPID PHOSPHATASE 
PSEUDOGENE

LOC374491 TTATATGGCATTAATGACTTCC

v2HS_47242 NM_004591 CHEMOKINE (C-C MOTIF) LIGAND 20 CCL20 TTTAGGATGAAGAATACGGTCT
v2HS_47244 NM_004591 CHEMOKINE (C-C MOTIF) LIGAND 20 CCL20 AATTTAGGATGAAGAATACGGT
v2HS_47245 NM_004591 CHEMOKINE (C-C MOTIF) LIGAND 20 CCL20 AATTGGACAAGTCCAGTGAGGC
v2HS_47262 NM_174899 F-BOX PROTEIN 36 FBXO36 TTCTTGCACCAAATATTAAGGC
v2HS_47264 NM_174899 F-BOX PROTEIN 36 FBXO36 ATTTGACCTCAGAATGACGGTG
v2HS_47265 NM_174899 F-BOX PROTEIN 36 FBXO36 ATAGTCTTTGCTAGGCGGCGGG
v2HS_47267 NM_174899 F-BOX PROTEIN 36 FBXO36 GTAACTGGTAATAGTCTTTGCT
v2HS_47294 NM_174890 AN1, UBIQUITIN-LIKE, HOMOLOG 

(XENOPUS LAEVIS)
ANUBL1 TTCTTGTGAGGACTTAATTCCC

v2HS_47295 NM_174890 AN1, UBIQUITIN-LIKE, HOMOLOG 
(XENOPUS LAEVIS)

ANUBL1 ATTTCCATTCATTCCAACACCA

v2HS_47379 NM_004586 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 3

RPS6KA3 AACCTCTACCAAGATATCACGT

v2HS_47380 NM_004586 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 3

RPS6KA3 TTTATCAATAATCTTCACTGCA

v2HS_47383 NM_004586 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 3

RPS6KA3 ATAATCTTCACTGCAAACTCCA

v2HS_47391 NM_015107 PHD FINGER PROTEIN 8 PHF8 TTCTCCTTTCCCAATCTCTCGT
v2HS_47393 NM_015107 PHD FINGER PROTEIN 8 PHF8 ATCTCATAGGCTTTGAGCTGCA
v2HS_47395 NM_015107 PHD FINGER PROTEIN 8 PHF8 ATGACATTGAGGACTTTCTCCC
v2HS_47454 AL050385 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 1
NEK1 TTCTGTTTCCAAATCATCAGGT

v2HS_47456 AL050385 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 1

NEK1 TTTAATGTAGAACTGCTGGCCA

v2HS_47458 AL050385 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 1

NEK1 TAATCTGCGAAGTATTTCTCGC

v2HS_47459 AL050385 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 1

NEK1 ATAAATAATTGCTGTATTTCCC

v2HS_47530 NM_003921 B-CELL CLL/LYMPHOMA 10 BCL10 TTTCTCACACAGGTATACACGT
v2HS_47531 NM_003921 B-CELL CLL/LYMPHOMA 10 BCL10 CTTCTGTATCAGGAAGTTCTGT
v2HS_47532 NM_003921 B-CELL CLL/LYMPHOMA 10 BCL10 TTATTACTGAACAGGAACAGCT
v2HS_47533 NM_003921 B-CELL CLL/LYMPHOMA 10 BCL10 AATCCTATTTACAAAGTATGCT
v2HS_47536 NM_003922 HECT (HOMOLOGOUS TO THE E6-AP 

(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 1

HERC1 TTACTTAAAGTTGCACTGTCCC

v2HS_47537 NM_003922 HECT (HOMOLOGOUS TO THE E6-AP 
(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 1

HERC1 TTCTGATATCCATCTGTCCCGT

v2HS_47538 NM_003922 HECT (HOMOLOGOUS TO THE E6-AP 
(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 1

HERC1 ATTCCAATTCCACAAAGGACGT

v2HS_47539 NM_003922 HECT (HOMOLOGOUS TO THE E6-AP 
(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 1

HERC1 TTAACTTGCCAGATATTCACCA
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v2HS_47540 NM_003922 HECT (HOMOLOGOUS TO THE E6-AP 

(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 1

HERC1 TATTGTAACCCACTTCTGCGGT

v2HS_47541 NM_003922 HECT (HOMOLOGOUS TO THE E6-AP 
(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 1

HERC1 TTTATAGATCATGGCTTGCGCT

v2HS_47583 NM_004577 PHOSPHOSERINE PHOSPHATASE PSPH ATTCCTTCTTCTCTGATGACCG
v2HS_47608 NM_004579 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 2
MAP4K2 CTTATCTCTCAGTTTGGGCGGC

v2HS_47611 NM_004579 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 2

MAP4K2 TTAAATACCGTGTTTCCCAGGA

v2HS_47634 NM_004576 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
BETA ISOFORM

PPP2R2B TTAAGTAATAACTTGTCCACCT

v2HS_47635 NM_004576 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
BETA ISOFORM

PPP2R2B CTCATCTTTCAGATTGTAGCCT

v2HS_47637 NM_181674 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
BETA ISOFORM

PPP2R2B ATATAGGTTATTTGTAGCCGCC

v2HS_47693 NM_003916 ADAPTOR-RELATED PROTEIN COMPLEX 
1, SIGMA 2 SUBUNIT

AP1S2 TTTAGTGTAAGAAGTATCACTC

v2HS_47694 NM_003916 ADAPTOR-RELATED PROTEIN COMPLEX 
1, SIGMA 2 SUBUNIT

AP1S2 TTCTTCAAGAACACTACGTGGG

v2HS_47697 NM_003916 ADAPTOR-RELATED PROTEIN COMPLEX 
1, SIGMA 2 SUBUNIT

AP1S2 TACTGTGAAGAGAGCAACACGT

v2HS_47730 NM_003915 COPINE I CPNE1 TTAATTCCTGAGCTGAGACCGT
v2HS_47732 NM_003915 COPINE I CPNE1 ATCTTGACACGGATAGTTCCAG
v2HS_47733 NM_003915 COPINE I CPNE1 GTTGTCTATGTCATAGATTCCA
v2HS_47766 NM_003916 ADAPTOR-RELATED PROTEIN COMPLEX 

1, SIGMA 2 SUBUNIT
AP1S2 GTTTATTACAACTAATTGGCGA

v2HS_47787 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B TTTACCTCTTAAATCAACTGGG

v2HS_47788 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B TTCTGTAAACATATCAGGTGCC

v2HS_47790 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B TATCTATACCATAGTCATAGCT

v2HS_47791 NM_176800 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B TTAACTCATTATCAAGTTCGGC

v2HS_47793 NM_004570 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, GAMMA POLYPEPTIDE

PIK3C2G ATTGAAATTAACATCAGCTGCA

v2HS_47794 NM_004570 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, GAMMA POLYPEPTIDE

PIK3C2G AATTTAACAGGGAAACACTCCA

v2HS_47796 NM_004570 PHOSPHOINOSITIDE-3-KINASE, CLASS 
2, GAMMA POLYPEPTIDE

PIK3C2G ATCATTCAAGGCTTTACCTGCA

v2HS_47818 NM_004566 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
3

PFKFB3 TATACAAAGCTTTCTGAAGGCA

v2HS_47820 NM_004566 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
3

PFKFB3 TTTAACTTCCATGATATTGGAG

v2HS_47823 AF109735 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
3

PFKFB3 AACTTCCATGATATTGGAGGCC

v2HS_47850 NM_004563 PHOSPHOENOLPYRUVATE 
CARBOXYKINASE 2 (MITOCHONDRIAL)

PCK2 GTTAAGCCGCAGGCCAGGGCGG

v2HS_47851 NM_004563 PHOSPHOENOLPYRUVATE 
CARBOXYKINASE 2 (MITOCHONDRIAL)

PCK2 ATTATTGGACAGTCTTTGTGGG

v2HS_47852 NM_004563 PHOSPHOENOLPYRUVATE 
CARBOXYKINASE 2 (MITOCHONDRIAL)

PCK2 GTGTCTATAGCTCTGAGGCCGC
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v2HS_47853 NM_004563 PHOSPHOENOLPYRUVATE 

CARBOXYKINASE 2 (MITOCHONDRIAL)
PCK2 GTTAGTTAATATCAATTGCTCA

v2HS_47872 NM_003909 COPINE III CPNE3 TTATATAGTCAAGGAATGTGCA
v2HS_47873 NM_003909 COPINE III CPNE3 TATACCTAATAAGGTATGCTGT
v2HS_47900 NM_003905 AMYLOID BETA PRECURSOR PROTEIN 

BINDING PROTEIN 1
APPBP1 TAAGAATTTCAGTTCCTGTGGC

v2HS_47903 NM_003905 AMYLOID BETA PRECURSOR PROTEIN 
BINDING PROTEIN 1

APPBP1 AATTGTAAACGAACCAATACCT

v2HS_47904 NM_003905 AMYLOID BETA PRECURSOR PROTEIN 
BINDING PROTEIN 1

APPBP1 TTTCCTTGACCCTCTTTGGCCA

v2HS_47905 NM_003905 AMYLOID BETA PRECURSOR PROTEIN 
BINDING PROTEIN 1

APPBP1 TAAATATATCTTCAATACTGCT

v2HS_47933 NM_003903 CDC16 CELL DIVISION CYCLE 16 
HOMOLOG (S. CEREVISIAE)

CDC16 ATATCCAATAGCAGAGTAGGTG

v2HS_47934 NM_003903 CDC16 CELL DIVISION CYCLE 16 
HOMOLOG (S. CEREVISIAE)

CDC16 TAAATCCACCAGTTTATGAGAA

v2HS_47935 NM_003903 CDC16 CELL DIVISION CYCLE 16 
HOMOLOG (S. CEREVISIAE)

CDC16 AATGTCTCTCAGCTAAAGACAC

v2HS_47945 NM_004560 RECEPTOR TYROSINE KINASE-LIKE 
ORPHAN RECEPTOR 2

ROR2 TATGACATGGAGTGAAGCTGCC

v2HS_47946 NM_004560 RECEPTOR TYROSINE KINASE-LIKE 
ORPHAN RECEPTOR 2

ROR2 TTTGATGGCCACAGCCTGGGTC

v2HS_47948 NM_004560 RECEPTOR TYROSINE KINASE-LIKE 
ORPHAN RECEPTOR 2

ROR2 TTGTTGTATCTCAGGAACTCCC

v2HS_47949 NM_004560 RECEPTOR TYROSINE KINASE-LIKE 
ORPHAN RECEPTOR 2

ROR2 TTTATTCTGCGTAAAGCACCAG

v2HS_47984 NM_003900 SEQUESTOSOME 1 SQSTM1 TTACAAATGGAGGGCATGGCCA
v2HS_47985 NM_003900 SEQUESTOSOME 1 SQSTM1 TTGTTCTTACAAATGGAGGGCA
v2HS_47986 NM_003900 SEQUESTOSOME 1 SQSTM1 CATCGATATCAACTTCAATGCC
v2HS_47987 NM_003900 SEQUESTOSOME 1 SQSTM1 TTTCTCTTTAATGTAGATTCGG
v2HS_47988 NM_003900 SEQUESTOSOME 1 SQSTM1 TTCACGTAGGACATGGCCATTG
v2HS_48042 BG721109 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 TTAAATGTAGAGAGGAAGGCCA
v2HS_48043 BG721109 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 CATACTTCTCAGCTTTGTAGGG
v2HS_48044 AA227318 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 ATTTGTTTCTACCCTCACATGT
v2HS_48045 BG721109 TRIPARTITE MOTIF-CONTAINING 6 TRIM6 TTAAACTCTGTCTGGATCCTGC
v2HS_48178 NM_006978 RING FINGER PROTEIN 113A RNF113A CTACATAAACACATTTGCATGC
v2HS_48179 NM_006978 RING FINGER PROTEIN 113A RNF113A ATACACTGTAACCTTCTAGCAG
v2HS_48202 NM_004544 NADH DEHYDROGENASE (UBIQUINONE) 

1 ALPHA SUBCOMPLEX, 10, 42KDA
NDUFA10 TTATCCTGAACCAGTAATCGCA

v2HS_48203 NM_004544 NADH DEHYDROGENASE (UBIQUINONE) 
1 ALPHA SUBCOMPLEX, 10, 42KDA

NDUFA10 TACAGTTATCACTCTGCTGCGT

v2HS_48204 NM_004544 NADH DEHYDROGENASE (UBIQUINONE) 
1 ALPHA SUBCOMPLEX, 10, 42KDA

NDUFA10 AATTCCTCTCACGCGCTGGGCG

v2HS_48266 XM_301199 #N/A #N/A TTGTGGTTAAAGACATCATCTT
v2HS_48269 XM_301199 #N/A #N/A TTGCATTTGAACTTCCAGAGAG
v2HS_48273 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 TTTAAACCTAAGGGTTGGGCCT
v2HS_48274 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 AATTTCCTGGACTTGGTTGCTT
v2HS_48276 NM_005197 CHECKPOINT SUPPRESSOR 1 CHES1 AAGATCTGTACCATTATTTCCT
v2HS_48278 NM_005198 CHOLINE KINASE BETA CHKB CCAAGTAACCAAATTCTATGGT
v2HS_48337 NM_005190 CYCLIN C CCNC TTAAAGTTAAACTTATGGAGGG
v2HS_48338 NM_005190 CYCLIN C CCNC TATATGATTCATCCTATAAGGA
v2HS_48341 NM_005190 CYCLIN C CCNC TTTGAAACTACTCCAAATTCCT
v2HS_48406 NM_005188 CAS-BR-M (MURINE) ECOTROPIC 

RETROVIRAL TRANSFORMING SEQUENCE
CBL TTATTGTGAGGGATTGTCTGGA

v2HS_48407 NM_005188 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE

CBL TATCTTGACAAGATAGTACGGA

v2HS_48408 NM_005188 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE

CBL ATCAGGAAACAAATAGAAGCCT

v2HS_48413 XM_067723 #N/A #N/A TTTATCTTCCTGAAACTTGGAG
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v2HS_48414 XM_497921 #N/A #N/A TACGTATCTGACATCATCAGAG
v2HS_48565 XM_301183 #N/A #N/A ATAGCATCTGTCATTCCGATCC
v2HS_48576 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 TGAGATTAACAAACTATGGCCC
v2HS_48577 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 TATTCTATGCATATTCTTTCCG
v2HS_48579 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 ATTTGTATACAATATCTTGGAG
v2HS_48580 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 TTGTACAACAAGCATAATGCCA
v2HS_48622 NM_005178 B-CELL CLL/LYMPHOMA 3 BCL3 ATGCTTAATAATTTACATCGTG
v2HS_48623 NM_005178 B-CELL CLL/LYMPHOMA 3 BCL3 ATTTACATCGTGATCCGTGCCC
v2HS_48625 NM_005178 B-CELL CLL/LYMPHOMA 3 BCL3 ATATGGAGAGGCGTGTCTCCGT
v2HS_48628 NM_012395 PFTAIRE PROTEIN KINASE 1 PFTK1 TATTCAAACACAAGTGTCAGCG
v2HS_48629 NM_012395 PFTAIRE PROTEIN KINASE 1 PFTK1 TTTCCATAGGAATTTGTGTGTA
v2HS_48630 NM_012395 PFTAIRE PROTEIN KINASE 1 PFTK1 TTATCCTCAGGAATTGTGTCCA
v2HS_48632 NM_012395 PFTAIRE PROTEIN KINASE 1 PFTK1 GATTCCCTTCATATTATTGGCC
v2HS_48753 NM_004517 INTEGRIN-LINKED KINASE ILK TACACTACGGCTATTGAGTGCA
v2HS_48846 NM_012385 P8 PROTEIN (CANDIDATE OF 

METASTASIS 1)
P8 TATAGAGGTCAGATTCATCCAG

v2HS_48890 AB020698 UBIQUITIN SPECIFIC PEPTIDASE 19 USP19 ATACACTCACAGAGTACCGGGC
v2HS_48924 NM_080424 SP110 NUCLEAR BODY PROTEIN SP110 ATTCCGTTTCCAGTTCTTTGCG
v2HS_48925 NM_080424 SP110 NUCLEAR BODY PROTEIN SP110 ATTTCTACAGGCTTCCAGAGAT
v2HS_48926 NM_080424 SP110 NUCLEAR BODY PROTEIN SP110 CTTATCTCTGGCATAGAGCCCA
v2HS_48946 NM_144726 HYPOTHETICAL PROTEIN FLJ31951 FLJ31951 TTTAAATATGACACATCCTTGT
v2HS_48947 NM_144726 HYPOTHETICAL PROTEIN FLJ31951 FLJ31951 TTAGTTTACTTCACACAGCCAG
v2HS_48949 NM_144726 HYPOTHETICAL PROTEIN FLJ31951 FLJ31951 TTTGATGTCCAGCATAGAGGAG
v2HS_48951 NM_144726 HYPOTHETICAL PROTEIN FLJ31951 FLJ31951 GTATCAAAGCATCATTCCTGCT
v2HS_48972 NM_012381 ORIGIN RECOGNITION COMPLEX, 

SUBUNIT 3-LIKE (YEAST)
ORC3L ATATATGTAAATATGACTGGTC

v2HS_48977 NM_012381 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 3-LIKE (YEAST)

ORC3L ATTCATGGAGATGTTGACTGCT

v2HS_49032 NM_005160 ADRENERGIC, BETA, RECEPTOR KINASE 
2

ADRBK2 TTATCTAAGCATTTCATTGCAT

v2HS_49033 NM_005160 ADRENERGIC, BETA, RECEPTOR KINASE 
2

ADRBK2 CAATGAAAGGACAGTCTCCTGT

v2HS_49034 NM_005160 ADRENERGIC, BETA, RECEPTOR KINASE 
2

ADRBK2 ATACACTTGGATAGTACGTGTC

v2HS_49050 NM_004505 HYPERPOLYMORPHIC GENE 1 USP6 AATAGTTAACAGATAAACAGGT
v2HS_49052 NM_004505 HYPERPOLYMORPHIC GENE 1 USP6 ATTACATTAGACAATTTAGGCC
v2HS_49053 NM_004505 HYPERPOLYMORPHIC GENE 1 USP6 TTTCATCAGGGTGAAGTTCCTC
v2HS_49055 BX647719 HYPERPOLYMORPHIC GENE 1 USP6 TTGACTTGAGATCTTAGCTGCC
v2HS_49065 NM_004502 HOMEOBOX B7 HOXB7 CAGAACAGGTAGATAATATCCT
v2HS_49067 NM_004502 HOMEOBOX B7 HOXB7 TTGAGTTTCCTGATTCAGTTCC
v2HS_49069 NM_004502 HOMEOBOX B7 HOXB7 TTGTAGTGAAATTCTTTCTCCA
v2HS_49204 BC036680 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 16
FBXL16 ATAGCACAAGAAACACTTACCA

v2HS_49208 BC036680 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 16

FBXL16 TACTTTGGGCAAATGGACAGCT

v2HS_49209 BC036680 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 16

FBXL16 ATATACAGGAGAATGAGGTCGT

v2HS_49217 NM_005157 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 1

ABL1 ATAAAGTACAAGTTTAGGTGAT

v2HS_49218 NM_005157 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 1

ABL1 ATTAAATAAGACATTCGCCCAG

v2HS_49220 NM_005157 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 1

ABL1 TAATTAAATAAGACATTCGCCC

v2HS_49235 NM_005158 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 2 (ARG, 
ABELSON-RELATED GENE)

ABL2 TTAAGGACAGGGTTTGTCCCGG

v2HS_49237 NM_005158 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 2 (ARG, 
ABELSON-RELATED GENE)

ABL2 ATATCTGTTCGCTCCATTTCCC

v2HS_49238 NM_005158 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 2 (ARG, 
ABELSON-RELATED GENE)

ABL2 TATTAAGGACAGGGTTTGTCCC

v2HS_49239 NM_007314 V-ABL ABELSON MURINE LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 2 (ARG, 
ABELSON-RELATED GENE)

ABL2 AATTGAGAAGGTATTGTAGGCA
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v2HS_49250 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 ATAATAGACTCATTGAGCTGCT
v2HS_49251 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 TTTCATATATAGTACATAGGCC
v2HS_49252 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 TTGTCCTTTAATCTTAAATGGC
v2HS_49253 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 TTACAATAGGCTGTGTAGTGGC
v2HS_49254 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 ATAATCAGCCAAATGTGGAGCG
v2HS_49323 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 ATATCTCTTCCGATTATCAGCT
v2HS_49325 XM_044823 #N/A #N/A TTTACTGATTATCTAGACCCAT
v2HS_49326 XM_044823 #N/A #N/A ATTTAAATAAACACAACAGGAA
v2HS_49327 XM_044823 #N/A #N/A TTAGATAAACACGTAAGTACTC
v2HS_49329 AB023182 SERINE/THREONINE KINASE 38 LIKE STK38L TTTATAATGGTTATCATGGTTG
v2HS_49350 BC010437 PHOSPHATASE, ORPHAN 2 PHOSPHO2 TTATAGATCCACACTGTGTCAA
v2HS_49352 BC010437 PHOSPHATASE, ORPHAN 2 PHOSPHO2 AACATGTAACACCATAGCTCTC
v2HS_49355 NM_005151 UBIQUITIN SPECIFIC PEPTIDASE 14 

(TRNA-GUANINE TRANSGLYCOSYLASE)
USP14 TTTAAATGGATGCTTAACAGCA

v2HS_49356 NM_005151 UBIQUITIN SPECIFIC PEPTIDASE 14 
(TRNA-GUANINE TRANSGLYCOSYLASE)

USP14 GGAAGATTTGATATACAAGGCA

v2HS_49357 NM_005151 UBIQUITIN SPECIFIC PEPTIDASE 14 
(TRNA-GUANINE TRANSGLYCOSYLASE)

USP14 ATAAGCAACCAGAGCTTGTCAA

v2HS_49358 NM_005151 UBIQUITIN SPECIFIC PEPTIDASE 14 
(TRNA-GUANINE TRANSGLYCOSYLASE)

USP14 ATTTCTGTTGCAATACTCGCAT

v2HS_49359 NM_005151 UBIQUITIN SPECIFIC PEPTIDASE 14 
(TRNA-GUANINE TRANSGLYCOSYLASE)

USP14 TAATCCATTCATCTTGTTTCCT

v2HS_49433 NM_152586 UBIQUITIN SPECIFIC PEPTIDASE 54 USP54 ATAACCTTTACCATTGACTGTG
v2HS_49434 NM_152586 UBIQUITIN SPECIFIC PEPTIDASE 54 USP54 TTTACCATTGACTGTGCTGCAG
v2HS_49473 NM_005143 HAPTOGLOBIN HP TTTCTGAATGGTTCAGGAAGAG
v2HS_49545 NM_005143 HAPTOGLOBIN HP TTATCAAAGCTTAAGATCCCAG
v2HS_49547 NM_005143 HAPTOGLOBIN HP ATCATTTAAGGTGTATACTCCA
v2HS_49698 NM_005134 PROTEIN PHOSPHATASE 4, REGULATORY 

SUBUNIT 1
PPP4R1 TTTATCATTCTCATTACTAGCT

v2HS_49700 NM_005134 PROTEIN PHOSPHATASE 4, REGULATORY 
SUBUNIT 1

PPP4R1 TTGATCTCCAAGAATAACTGCA

v2HS_49702 NM_005134 PROTEIN PHOSPHATASE 4, REGULATORY 
SUBUNIT 1

PPP4R1 TAAATACTGATCTAACAACGCC

v2HS_49724 AB020667 U-BOX DOMAIN CONTAINING 5 UBOX5 TTGATCCTACAGATTTCCACAT
v2HS_49725 AB020667 U-BOX DOMAIN CONTAINING 5 UBOX5 TTAATGAAATACTCTGTCCTGA
v2HS_49726 NM_014948 U-BOX DOMAIN CONTAINING 5 UBOX5 TTCTACTTCGTAACCATCAGCT
v2HS_49727 AB020667 U-BOX DOMAIN CONTAINING 5 UBOX5 TTTATTCCAGAGCTCCTGGGCC
v2HS_49845 NM_012347 F-BOX PROTEIN 9 FBXO9 TTATTACAGCAAATACTTTGGT
v2HS_49848 NM_012347 F-BOX PROTEIN 9 FBXO9 AATCTTGAACTCTATATCAGGT
v2HS_49849 NM_012347 F-BOX PROTEIN 9 FBXO9 CAGTTTAAGCACAGACTCCTGA
v2HS_49850 NM_012347 F-BOX PROTEIN 9 FBXO9 TATAGAAACCATCAAGAGACTG
v2HS_49890 BI553246 WILLIAMS-BEUREN SYNDROME 

CHROMOSOME REGION 10
BAZ1B ATTCTGTATGGCACTCACTGAT

v2HS_49891 NM_023005 WILLIAMS-BEUREN SYNDROME 
CHROMOSOME REGION 10

BAZ1B TTCAGGAATGGCTCCAGGACAC

v2HS_49893 BI553246 WILLIAMS-BEUREN SYNDROME 
CHROMOSOME REGION 10

BAZ1B TACTCTGCCAAGATCAACTCAA

v2HS_49908 NM_145345 UBX DOMAIN CONTAINING 5 UBXD5 TGATCCTTGGACAGTATCTCAT
v2HS_49914 NM_080391 PROTEIN TYROSINE PHOSPHATASE TYPE 

IVA, MEMBER 2
PTP4A2 TTCCAGATTCACATTTCCAGGT

v2HS_49918 NM_080391 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 2

PTP4A2 TTGATGACACAGGTAATATTCC

v2HS_5 NM_002802 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, ATPASE, 1

PSMC1 TTTACCTGTGCCAGGTGGACCA

v2HS_50001 NM_005122 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP I, MEMBER 3

NR1I3 TTAAAGTGGTAGCCTGTGGCTT

v2HS_50020 NM_005123 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 4

NR1H4 TTAGAATGCAGGATTCCCTGGA
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v2HS_50021 NM_005123 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP H, MEMBER 4
NR1H4 TTCAGTTAACAAGCATTCAGCC

v2HS_50022 NM_005123 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 4

NR1H4 ATATTCCAGGAGAGTACCACTC

v2HS_50023 NM_005123 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 4

NR1H4 GTAACAATCAATTTAATTAGGC

v2HS_50024 NM_005123 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP H, MEMBER 4

NR1H4 TTATAGTGGTATCCAGAGGCTC

v2HS_50187 NM_005117 FIBROBLAST GROWTH FACTOR 19 FGF19 TATTGGCTAGAAACTGGCACTG
v2HS_50188 NM_005117 FIBROBLAST GROWTH FACTOR 19 FGF19 TGATCAGACAAGTCTATTGGCT
v2HS_50189 NM_005117 FIBROBLAST GROWTH FACTOR 19 FGF19 AGAACATGTCAGATTCCAAGTG
v2HS_50267 NM_012330 MYST HISTONE ACETYLTRANSFERASE 

(MONOCYTIC LEUKEMIA) 4
MYST4 TTTCCTCTTGAGGCAACAGGGC

v2HS_50268 NM_012330 MYST HISTONE ACETYLTRANSFERASE 
(MONOCYTIC LEUKEMIA) 4

MYST4 TTATTCCAATCCACATTGCGGA

v2HS_50269 NM_012330 MYST HISTONE ACETYLTRANSFERASE 
(MONOCYTIC LEUKEMIA) 4

MYST4 TATTGGAATGGGATCAGCACGG

v2HS_50271 NM_012330 MYST HISTONE ACETYLTRANSFERASE 
(MONOCYTIC LEUKEMIA) 4

MYST4 TTAATGGTGTGGACAAAGAGGC

v2HS_50306 BX649087 UBIQUITIN SPECIFIC PEPTIDASE 54 USP54 AATGTTTGCCATAGTAACAGAT
v2HS_50448 NM_005108 XYLULOKINASE HOMOLOG (H. 

INFLUENZAE)
XYLB TTAACTTCCCAGTAGCTACTGC

v2HS_50449 NM_005108 XYLULOKINASE HOMOLOG (H. 
INFLUENZAE)

XYLB TTAAAGCACAGGAGTGCCATGT

v2HS_50451 NM_005108 XYLULOKINASE HOMOLOG (H. 
INFLUENZAE)

XYLB TGGACATATCCCAGTCTCAGTG

v2HS_50465 NM_005109 OXIDATIVE-STRESS RESPONSIVE 1 OXSR1 GTAAGATACAATATTAGGATGA
v2HS_50467 NM_005109 OXIDATIVE-STRESS RESPONSIVE 1 OXSR1 AATAATATCCAGAACAGAACCT
v2HS_50468 NM_005109 OXIDATIVE-STRESS RESPONSIVE 1 OXSR1 TTTGATATTGATTCTTTCACTC
v2HS_50469 NM_005109 OXIDATIVE-STRESS RESPONSIVE 1 OXSR1 TTCACAAATAGCATTGGCACAT
v2HS_50471 NM_152542 PROTEIN PHOSPHATASE 1K (PP2C 

DOMAIN CONTAINING)
PPM1K TATACTGAACATGTACAGCGGA

v2HS_50474 NM_152542 PROTEIN PHOSPHATASE 1K (PP2C 
DOMAIN CONTAINING)

PPM1K ATTCACCATGAAGTTAATTCCA

v2HS_50475 NM_152542 PROTEIN PHOSPHATASE 1K (PP2C 
DOMAIN CONTAINING)

PPM1K AAGAAGAAACCCATAGCTGCCT

v2HS_50476 NM_152542 PROTEIN PHOSPHATASE 1K (PP2C 
DOMAIN CONTAINING)

PPM1K ATACTTCTTGTCATTGCAAGCC

v2HS_50536 NM_005104 BROMODOMAIN CONTAINING 2 BRD2 AATAGTACCCATGTCCATAGGC
v2HS_50540 NM_005104 BROMODOMAIN CONTAINING 2 BRD2 TTAATGGTGTAGGGCTTCCGGG
v2HS_50563 NM_005101 INTERFERON, ALPHA-INDUCIBLE 

PROTEIN (CLONE IFI-15K)
G1P2 TTATTCCTCACCAGGATGCTCA

v2HS_50768 NM_012319 SOLUTE CARRIER FAMILY 39 (ZINC 
TRANSPORTER), MEMBER 6

SLC39A6 GTTGTAGATGATATTGCCGTGT

v2HS_50770 NM_012319 SOLUTE CARRIER FAMILY 39 (ZINC 
TRANSPORTER), MEMBER 6

SLC39A6 TTCATTGTAGACTTCCTGTGGA

v2HS_50771 NM_012319 SOLUTE CARRIER FAMILY 39 (ZINC 
TRANSPORTER), MEMBER 6

SLC39A6 TAATAAACTGGTAATACCGGTG

v2HS_50867 NM_018996 HYPOTHETICAL PROTEIN FLJ20015 TNRC6C TTGCTTTACAGGAGTCTGTCCC
v2HS_50868 NM_018996 HYPOTHETICAL PROTEIN FLJ20015 TNRC6C TTGACCTATGGCACTGACTGGA
v2HS_50869 XM_046083 #N/A #N/A ATTTACAGACACATACTGCCGG
v2HS_50874 XM_046083 #N/A #N/A TTTCATTAACATTTGAGATGGC
v2HS_50908 NM_018992 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 5

KCTD5 TTTCTTCAGCTGTCAATACTGT

v2HS_51035 NM_012308 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 11

FBXL11 TACATTCACAAAGTTCTCTGCG

v2HS_51037 NM_012308 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 11

FBXL11 ATCATAATCCAGGTTGACTCCA

v2HS_51039 NM_012308 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 11

FBXL11 ATATTCTCCAGCCTGGTGTGGC

v2HS_51173 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 7

FBXL7 TTTCCTAGTGAGACCTTTGGTT

v2HS_51174 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 7

FBXL7 GAGAATAATCTGGGAAAGGGCC
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v2HS_51175 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 7
FBXL7 ATTTCTTCTGGCTATCTGACTT

v2HS_51176 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 7

FBXL7 ATAACCTTCCCGGAAGAAAGAG

v2HS_51178 NM_012304 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 7

FBXL7 TTGTGAGAAGAGAAACTGCCTA

v2HS_51187 NM_012300 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 TATTTCAAACAGATAATTGGCA

v2HS_51189 NM_012300 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 ATTTCACTGAAGAAGAATGCTG

v2HS_51190 NM_012300 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 TTCAGGTAAGAGTTAATATGTC

v2HS_51191 NM_012300 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 GAGTACGAACAAATTCACAGGT

v2HS_51192 NM_012300 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 TAATAGAATTATCTCGTAGGCC

v2HS_51199 NM_012301 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 2

MAGI2 ATAGTGAAGCCGAAGCCCTGGG

v2HS_51202 NM_012301 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 2

MAGI2 AATATAGACAATGACATCACCT

v2HS_51204 NM_012301 MEMBRANE ASSOCIATED GUANYLATE 
KINASE, WW AND PDZ DOMAIN 
CONTAINING 2

MAGI2 ATATAATCCACTCCAGGGACCT

v2HS_51376 NM_018979 KINASE DEFICIENT PROTEIN WNK1 TATGGGAATCTGAGAGACAGGG
v2HS_51379 NM_018979 KINASE DEFICIENT PROTEIN WNK1 TTCTTGTGCAACATCTTCTGGG
v2HS_51380 NM_018979 KINASE DEFICIENT PROTEIN WNK1 TAAAGGTGTAGAAGTAGGTCCT
v2HS_51388 NM_152511 DUAL SPECIFICITY PHOSPHATASE 18 DUSP18 TTTATCTAGTAGATTGGCACTC
v2HS_51390 NM_152511 DUAL SPECIFICITY PHOSPHATASE 18 DUSP18 GTACTTTGTAACAATAAAGTGC
v2HS_51475 BG501779 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 TAAATATATCCATGTGAGCTCC
v2HS_51545 BG501779 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 TTATGTGATGCTTCCCAGGCTT
v2HS_51548 BG501779 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 TTAATAGCTTGGATTCAGTGTT
v2HS_51634 NM_018961 UBIQUITIN ASSOCIATED AND SH3 

DOMAIN CONTAINING, A
UBASH3A GTTTGTACTGGAATAGGGCTCT

v2HS_51805 AK020527 RING FINGER PROTEIN 41 RNF41 TTTCACAAGGAGACCTAAAGGG
v2HS_51806 AK020527 RING FINGER PROTEIN 41 RNF41 TAATTCTAGGGTTTCACAAGGA
v2HS_51814 NM_156036 #N/A #N/A TTACTTCTAGGTAGTATGTGCT
v2HS_51961 NM_018947 CYTOCHROME C, SOMATIC CYCS TTATAAATTGCTTTCAGGCCTT
v2HS_52026 NM_018946 N-ACETYLNEURAMINIC ACID SYNTHASE 

(SIALIC ACID SYNTHASE)
NANS TATTCCGAGATGACCCGCAGGT

v2HS_52030 NM_018946 N-ACETYLNEURAMINIC ACID SYNTHASE 
(SIALIC ACID SYNTHASE)

NANS TGATATTCCGAGATGACCCGCA

v2HS_52031 NM_018947 CYTOCHROME C, SOMATIC CYCS ATTTACAGCAATCTTCAGTGGT
v2HS_52032 NM_018947 CYTOCHROME C, SOMATIC CYCS TTTCTGCATTACACTAGCCCAG
v2HS_52033 NM_018947 CYTOCHROME C, SOMATIC CYCS TATTGATACACACTAAACACAA
v2HS_52034 NM_018947 CYTOCHROME C, SOMATIC CYCS ATACTTCATCAGGCATATGCCT
v2HS_52187 NM_019598 KALLIKREIN 12 KLK12 TTAAAGTTCCAAGAAGTTCCCA
v2HS_52204 NM_020131 UBIQUILIN 4 UBQLN4 ATTCCTGTCCAGAGAGCTGTCT
v2HS_52220 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 TTTAGCTTCCGGGATAAGAGCT
v2HS_52221 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 TAACGTTTAAGGATGATACGGA
v2HS_52294 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 ATAAGTTCCTGACTAGCCAGCT
v2HS_52439 NM_020126 SPHINGOSINE KINASE 2 SPHK2 TTAGTGCAAATCCTAGCGCCGG
v2HS_52440 NM_020126 SPHINGOSINE KINASE 2 SPHK2 TTCTCTTTAACCGTGACGACGC
v2HS_52441 NM_020126 SPHINGOSINE KINASE 2 SPHK2 TTGACCAATAGAAGCAACCGGG
v2HS_52533 XM_090535 #N/A #N/A TTGTTCCAGGAAATTCAGTGCT
v2HS_52534 XM_090535 #N/A #N/A ATAGATTCTAAAGTCAGCTGCA
v2HS_52535 XM_090535 #N/A #N/A TTCTAAAGTCAGCTGCATCTGT
v2HS_52687 XM_061091 #N/A #N/A AATTCATAGCAAAGAACACCAA
v2HS_52903 NM_003898 SYNAPTOJANIN 2 SYNJ2 TTTCTTCAAAGCTATGAGGCGT
v2HS_52904 NM_003898 SYNAPTOJANIN 2 SYNJ2 TTTCCGAATGATCTCCTCTCGC
v2HS_52905 NM_003898 SYNAPTOJANIN 2 SYNJ2 TTTCTTCTGGAGCCAGCGTGGC
v2HS_52906 NM_003898 SYNAPTOJANIN 2 SYNJ2 TTTGTGTTCATGATCTGGTGGC
v2HS_52908 NM_003898 SYNAPTOJANIN 2 SYNJ2 ATTGATCATAGGCGTGTCGCCC
v2HS_52948 NM_003895 SYNAPTOJANIN 1 SYNJ1 ATCACTATTCAGAGTATTTCCC
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v2HS_52949 NM_003895 SYNAPTOJANIN 1 SYNJ1 ATATTGTAGGTGACTGGCAGGG
v2HS_52951 NM_003895 SYNAPTOJANIN 1 SYNJ1 TATATCTATATCAATCAGGGCA
v2HS_52952 NM_003895 SYNAPTOJANIN 1 SYNJ1 TTTACTTAGCATATGTTCACCT
v2HS_53087 NM_003884 P300/CBP-ASSOCIATED FACTOR PCAF TTACTGAAGAAGAATTTCTCCA
v2HS_53089 NM_003884 P300/CBP-ASSOCIATED FACTOR PCAF GATAGAAATAAACTTGTTTGGT
v2HS_53090 NM_003884 P300/CBP-ASSOCIATED FACTOR PCAF TTCTTCACGGCGATTCGGGCCG
v2HS_53091 NM_003884 P300/CBP-ASSOCIATED FACTOR PCAF AATAGATAGAAATAAACTTGTT
v2HS_53150 NM_003883 HISTONE DEACETYLASE 3 HDAC3 ATAATGTCCCAGATAGCTATCC
v2HS_53152 NM_003883 HISTONE DEACETYLASE 3 HDAC3 ATGAATCTGGACACTAGGTGCA
v2HS_53158 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 

2
SOCS2 GTATAGCATGATATTCTTGTCT

v2HS_53159 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 
2

SOCS2 TTCGATTCGAAGATTAGTTGGT

v2HS_53160 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 
2

SOCS2 ATCTCTAATCAAGAAAGTTCCT

v2HS_53161 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 
2

SOCS2 ATTTCAAAGGGTAGAATGCCTA

v2HS_53162 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 
2

SOCS2 TTAACAGATATTGTTAGTAGGT

v2HS_53231 NM_003877 SUPPRESSOR OF CYTOKINE SIGNALING 
2

SOCS2 TTAAATTAGATTAGCTTCAGCT

v2HS_53294 NM_020727 ZINC FINGER PROTEIN 295 ZNF295 TTAAATTGAGAGAGAAAGCGGT
v2HS_53296 NM_020727 ZINC FINGER PROTEIN 295 ZNF295 TTCTTAAACGGCAATCTTCGGT
v2HS_53297 NM_020727 ZINC FINGER PROTEIN 295 ZNF295 ATACCACAGAACTATCTTTCGG
v2HS_53298 NM_020727 ZINC FINGER PROTEIN 295 ZNF295 ATAAACTCTGAAAGTATTCGCT
v2HS_53448 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TTAATCTTCTACTTTGACCGGA
v2HS_53450 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TTCTGTGTTAATTGATAGAGTG
v2HS_53451 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TTATAATGTGATGATGCTACTT
v2HS_53610 NM_147148 GLUTATHIONE S-TRANSFERASE M4 GSTM4 TTTCATTCAGCCACTGGCTTCT
v2HS_53613 BI824480 GLUTATHIONE S-TRANSFERASE M5 GSTM5 ATCAAGTAGGGCAGATTGGGAA
v2HS_53654 NM_014142 NUDIX (NUCLEOSIDE DIPHOSPHATE 

LINKED MOIETY X)-TYPE MOTIF 5
NUDT5 CAAAGTCTTAGTGAAGAAGGCC

v2HS_53705 NM_020701 KIAA1160 PROTEIN KIAA1160 TAAATGTTTGCCACTAATTGAT
v2HS_53708 NM_020701 KIAA1160 PROTEIN KIAA1160 TTCCAAAGGCACAATAACACCA
v2HS_53725 XM_061691 #N/A #N/A TTGACTCTCCGAAGTTGCAGCC
v2HS_54206 AF118093 TRANSFERRIN TF CTAATACATGAGATCACACTCA
v2HS_54207 AF118093 TRANSFERRIN TF TTAATGAATGAGCCGGAACCTA
v2HS_54210 AF118093 TRANSFERRIN TF GAAAGGAATGCCTCTCTGCGGG
v2HS_54230 BE566053 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 ATTCCTCTAGTCTAGATAGCCT

v2HS_54231 BE566053 TETRATRICOPEPTIDE REPEAT DOMAIN 3 TTC3 AATAAATGCAAATTCTGGACCT

v2HS_55171 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TAATCTTTCTACTTTGACCCGG
v2HS_55172 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TTAATTCCTGAGTGGATGAGCA
v2HS_55173 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 ATTCTTGTTCTCATCCTCGGCT
v2HS_55174 BC030580 BTB (POZ) DOMAIN CONTAINING 15 BTBD15 TTCTGAATACGGGTGAATCGCA
v2HS_55553 AF092038 STEROID RECEPTOR RNA ACTIVATOR 1 SRA1 TTATGAAGCCTGCTGGAAGCCT

v2HS_55670 NM_005689 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 6

ABCB6 ATATTTGATGATGGCCTCTCGA

v2HS_55713 NM_005686 SRY (SEX DETERMINING REGION Y)-BOX 
13

SOX13 TAAACAGGAGAAATGTGCTGGT

v2HS_55961 XM_038788 #N/A #N/A TTATTACAGCAGAATTACAGGC
v2HS_55962 BC071181 TRANSFORMING GROWTH FACTOR, BETA 

RECEPTOR I (ACTIVIN A RECEPTOR TYPE 
II-LIKE KINASE, 53KDA)

TGFBR1 AATATCAAACACCCTATTCCGT

v2HS_55964 XM_038788 #N/A #N/A TAACTGAGCAACATAATACCCA
v2HS_56001 AF084535 EPILEPSY, PROGRESSIVE MYOCLONUS 

TYPE 2A, LAFORA DISEASE (LAFORIN)
EPM2A ATTATAGTGGAAATGTGTCCTG

v2HS_56011 NM_005667 RING FINGER PROTEIN 103 RNF103 TTAATAGAGAATTATATGTCCC
v2HS_56012 NM_005667 RING FINGER PROTEIN 103 RNF103 ATAAATAAGTCCATCCAAGCCA
v2HS_56014 NM_005667 RING FINGER PROTEIN 103 RNF103 ATCAATTAGTAAACCATGACCA
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v2HS_56016 NM_005667 RING FINGER PROTEIN 103 RNF103 ATAATCAGTTGGTATCAGAGGG
v2HS_56034 NM_145888 KALLIKREIN 10 KLK10 TTGATCCAGGACATGTATTTGC
v2HS_56171 NM_005654 NUCLEAR RECEPTOR SUBFAMILY 2, 

GROUP F, MEMBER 1
NR2F1 TTCTCGATGCCCATAATGTTGT

v2HS_56174 NM_005654 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP F, MEMBER 1

NR2F1 TAAGTTAAGTTCCTGCGGACGC

v2HS_56176 NM_005654 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP F, MEMBER 1

NR2F1 TAATGTTGTTGGGCTGCATGCA

v2HS_56177 NM_005655 KRUPPEL-LIKE FACTOR 10 KLF10 ATTTGTAATAATACAAACTCAT
v2HS_56179 NM_005655 KRUPPEL-LIKE FACTOR 10 KLF10 TAATCACTACATCCACGATGTT
v2HS_56180 NM_005655 KRUPPEL-LIKE FACTOR 10 KLF10 TTTGTTCCAGGAATACATACTC
v2HS_56299 NM_145864 #N/A #N/A AAGAGAAACACGGAGATGCCCA
v2HS_56300 NM_145864 #N/A #N/A TTTAGTAAAGCAGCTGGGAGCA
v2HS_56303 NM_005649 ZINC FINGER PROTEIN 354A ZNF354A TTATCCATGGAATTAAATACCT
v2HS_56304 NM_005649 ZINC FINGER PROTEIN 354A ZNF354A CTAAGTGATGAGTTACACCTGA
v2HS_56305 NM_005649 ZINC FINGER PROTEIN 354A ZNF354A ATTAAATACCTAATGAGGGCTA
v2HS_56306 NM_005649 ZINC FINGER PROTEIN 354A ZNF354A ATAAGCACTGACTTTGGGCTGA
v2HS_56307 NM_005649 ZINC FINGER PROTEIN 354A ZNF354A TTTAAGTGTCTGACAGGCACAA
v2HS_56392 NM_005639 SYNAPTOTAGMIN I SYT1 TTAAGATGTCAGTTTAACTGTA
v2HS_56393 NM_005639 SYNAPTOTAGMIN I SYT1 ATATGAAATCATTGACTCCTGT
v2HS_56394 NM_005639 SYNAPTOTAGMIN I SYT1 TTGTGTTAGGAATGCATGGCTG
v2HS_56395 NM_005639 SYNAPTOTAGMIN I SYT1 TATACATAAGAGGTTGCTTCAG
v2HS_56396 NM_005639 SYNAPTOTAGMIN I SYT1 ATGGCTATTGCAATTAAGGCCC
v2HS_56404 NM_006296 VACCINIA RELATED KINASE 2 VRK2 TTTAAAGGTACCATTCTGGCCT
v2HS_56405 NM_006296 VACCINIA RELATED KINASE 2 VRK2 CTCTATTGTCCCATTATGGCCT
v2HS_56407 NM_006296 VACCINIA RELATED KINASE 2 VRK2 TTACCATAAATCTGTAACTTCT
v2HS_56426 NM_006292 TUMOR SUSCEPTIBILITY GENE 101 TSG101 TAGAGTAATAACATTGACAGTT
v2HS_56428 NM_006292 TUMOR SUSCEPTIBILITY GENE 101 TSG101 AATAACATTGACAGTTTCACGT
v2HS_56429 NM_006292 TUMOR SUSCEPTIBILITY GENE 101 TSG101 CTGCAATAACTTATTCTGGGCA
v2HS_56438 NM_006293 TYRO3 PROTEIN TYROSINE KINASE TYRO3 TTAGGTTGTGAGCTTCACAGGA
v2HS_56439 NM_006293 TYRO3 PROTEIN TYROSINE KINASE TYRO3 GTATGTACCGACAGTCACTGGG
v2HS_56442 NM_006293 TYRO3 PROTEIN TYROSINE KINASE TYRO3 TTTCGATGCCAGCATATGGCGT
v2HS_56473 NM_005634 SRY (SEX DETERMINING REGION Y)-BOX 

3
SOX3 TTCAAATGTAACAGAATAACCC

v2HS_56476 NM_005634 SRY (SEX DETERMINING REGION Y)-BOX 
3

SOX3 TTTCTTTGCAAATAACACAGCG

v2HS_56491 NM_006291 TUMOR NECROSIS FACTOR, ALPHA-
INDUCED PROTEIN 2

TNFAIP2 TTACAAAGAGTCCTTGGTGTTG

v2HS_56492 NM_006291 TUMOR NECROSIS FACTOR, ALPHA-
INDUCED PROTEIN 2

TNFAIP2 TTTATCTGTGAGCCCAAGTCCA

v2HS_56494 NM_006291 TUMOR NECROSIS FACTOR, ALPHA-
INDUCED PROTEIN 2

TNFAIP2 TAACATTGGCCCTGTAATTCGT

v2HS_56625 NM_139286 CELL DIVISION CYCLE 26 CDC26 TTGAGATGAACGATTATTGGGC
v2HS_56626 NM_139286 CELL DIVISION CYCLE 26 CDC26 TTTCAAGAGACAAACCAGAGTT
v2HS_56628 NM_139286 CELL DIVISION CYCLE 26 CDC26 AATCTCATGCAGAAGATTTGTC
v2HS_56629 NM_139286 CELL DIVISION CYCLE 26 CDC26 ATCATTGATCATTTGTTCCCGG
v2HS_56654 NM_139283 PTC7 PROTEIN PHOSPHATASE HOMOLOG 

(S. CEREVISIAE)
PPTC7 TAAATGTCAGATCATCACTGGG

v2HS_56655 NM_139283 PTC7 PROTEIN PHOSPHATASE HOMOLOG 
(S. CEREVISIAE)

PPTC7 TTGGACTAATCAATAAACTGCC

v2HS_56658 NM_139283 PTC7 PROTEIN PHOSPHATASE HOMOLOG 
(S. CEREVISIAE)

PPTC7 TTAAATTTCTAGGCTTTGAGGG

v2HS_56659 NM_006284 TAF10 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 30KDA

TAF10 ATCTGAGATGAATTTCTGGGCA

v2HS_56664 NM_006284 TAF10 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 30KDA

TAF10 ATATCTGAGATGAATTTCTGGG

v2HS_56671 NM_006285 TESTIS-SPECIFIC KINASE 1 TESK1 TAAATAATTGCACGTGTTAGTC
v2HS_56673 NM_006285 TESTIS-SPECIFIC KINASE 1 TESK1 GTTCAGGTTGCGGTAGCGGGCA
v2HS_56674 NM_006285 TESTIS-SPECIFIC KINASE 1 TESK1 TAATTGCACGTGTTAGTCTCAT
v2HS_56676 NM_006285 TESTIS-SPECIFIC KINASE 1 TESK1 TTCATATACTCTGTAAGAGCGT
v2HS_56690 NM_006282 SERINE/THREONINE KINASE 4 STK4 GTAAACATAAACTCTCAAAGCT
v2HS_56691 NM_006282 SERINE/THREONINE KINASE 4 STK4 CTTAATAGCAACAATCTGGCCG
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v2HS_56692 NM_006282 SERINE/THREONINE KINASE 4 STK4 TAATAGCAACAATCTGGCCGGT
v2HS_56699 NM_005627 SERUM/GLUCOCORTICOID REGULATED 

KINASE
SGK ATTTGGTTTCAGCTGGAGAGGC

v2HS_56700 NM_005627 SERUM/GLUCOCORTICOID REGULATED 
KINASE

SGK TTTACATTACAAATAAGCCTGT

v2HS_56704 NM_005627 SERUM/GLUCOCORTICOID REGULATED 
KINASE

SGK GTAAGATGTCCTGTCAGCTGGC

v2HS_56727 NM_006282 SERINE/THREONINE KINASE 4 STK4 ATTAACCAAGACTGACACAGGT
v2HS_56729 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR TATAGCAAGCCAAGTCTGGGTG

v2HS_56730 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR TATGACCAAGACTTTCACTTCT

v2HS_56732 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR CTTCTATTGGTCATAGTAGCCT

v2HS_56745 NM_006281 SERINE/THREONINE KINASE 3 (STE20 
HOMOLOG, YEAST)

STK3 TTATGTTCAATCATGGTCTGGG

v2HS_56747 NM_006281 SERINE/THREONINE KINASE 3 (STE20 
HOMOLOG, YEAST)

STK3 TTTAATTGCGACAACTTGACCG

v2HS_56763 NM_006282 SERINE/THREONINE KINASE 4 STK4 ATATTTGACTACATGAGGGCTG
v2HS_56764 NM_006282 SERINE/THREONINE KINASE 4 STK4 TTAAATGCAGCCCTGCAAAGGG
v2HS_56765 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR TTACTCTTTCAGATAAGAACCT

v2HS_5691 NM_014176 UBIQUITIN-CONJUGATING ENZYME E2T 
(PUTATIVE)

UBE2T ATAGAGGTCAACACAGTTGCGA

v2HS_56927 NM_005618 DELTA-LIKE 1 (DROSOPHILA) DLL1 TATTCTCTTAAGAGCAACTGTC
v2HS_56928 NM_005618 DELTA-LIKE 1 (DROSOPHILA) DLL1 ATAATCAGAGAGAAGGTGCCCG
v2HS_56930 NM_005618 DELTA-LIKE 1 (DROSOPHILA) DLL1 TTCTTCTCACAGTTGAAGCCGG
v2HS_57030 NM_006048 UBIQUITINATION FACTOR E4B (UFD2 

HOMOLOG, YEAST)
UBE4B TTTAAAGGCAGTGTTATATCGG

v2HS_57065 NM_006048 UBIQUITINATION FACTOR E4B (UFD2 
HOMOLOG, YEAST)

UBE4B TTTATATAGCGAACAAACTGCT

v2HS_57066 NM_006048 UBIQUITINATION FACTOR E4B (UFD2 
HOMOLOG, YEAST)

UBE4B ATAACTTCTTCAAACAATTCCT

v2HS_57097 AB065914 G PROTEIN-COUPLED RECEPTOR 142 GPR142 TTCATCCATGGAACTTTGTGCT
v2HS_5710 NM_006313 UBIQUITIN SPECIFIC PEPTIDASE 15 USP15 TTTCACATTAGGAGTAGAAGGA
v2HS_5714 NM_139317 LIVIN INHIBITOR-OF-APOTOSIS BIRC7 ATTTCTATTCAGAAGCATCCAA
v2HS_57145 NM_080879 RAB40A, MEMBER RAS ONCOGENE 

FAMILY
RAB40A TTGAGCAGGAAGTCATAGGCCT

v2HS_57177 NM_152387 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 TTGTATAATCAGAATGAATCTT

v2HS_57182 NM_006268 D4, ZINC AND DOUBLE PHD FINGERS 
FAMILY 2

DPF2 AATAGATGGGAAGGAAAGTCGT

v2HS_57184 NM_006268 D4, ZINC AND DOUBLE PHD FINGERS 
FAMILY 2

DPF2 ATATTGCAACATTTGCACTCGA

v2HS_57185 NM_006268 D4, ZINC AND DOUBLE PHD FINGERS 
FAMILY 2

DPF2 ATTATCCATCTCCTTGTGGCCC

v2HS_57186 NM_006268 D4, ZINC AND DOUBLE PHD FINGERS 
FAMILY 2

DPF2 TAAGAGCAGGAGGCTGAATGCC

v2HS_57187 NM_080874 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 5

ASB5 TTGACCTTTCATCCTATCACTT

v2HS_57191 NM_080874 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 5

ASB5 GATTGCATTTACATTAGCTCCT

v2HS_5721 NM_006321 ARIADNE HOMOLOG 2 (DROSOPHILA) ARIH2 ATATCTCTGAAACTTGCCAGTG

v2HS_57217 NM_080879 RAB40A, MEMBER RAS ONCOGENE 
FAMILY

RAB40A AATTTCTTGAATCTACAATGCG

v2HS_57218 AK056859 RAB40A, MEMBER RAS ONCOGENE 
FAMILY

RAB40A TTTCTTGAATCTACAATGCGAC

v2HS_57227 AF174498 KIAA0614 PROTEIN FLJ30092 ATTGTAGGTGAGGATATCCGCT
v2HS_57228 AF174498 KIAA0614 PROTEIN FLJ30092 AATGTCAGAGACTCTGATGGGC
v2HS_57229 AF174498 KIAA0614 PROTEIN FLJ30092 TAATTGTAGGTGAGGATATCCG
v2HS_57230 AF174498 KIAA0614 PROTEIN FLJ30092 ATAGAAGATCAGCCCTTTGGCC
v2HS_57231 AF174498 KIAA0614 PROTEIN FLJ30092 AATCTTCTAACCCTGGGCTCCC
v2HS_57235 NM_080871 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 10
ASB10 AAGAGGGAGGAGTAGAAACGCT
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v2HS_57237 NM_080871 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 10
ASB10 TAATGCACATACAGGGTTTGCA

v2HS_57238 NM_080871 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 10

ASB10 ATAGTCCATGGTGTTGGCGCTG

v2HS_57256 NM_080873 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 11

ASB11 TTCCAATAAGGCTTTGGCACAG

v2HS_57258 NM_176783 PROTEASOME (PROSOME, MACROPAIN) 
ACTIVATOR SUBUNIT 1 (PA28 ALPHA)

PSME1 TGTACTCATCACAGAATGGGAG

v2HS_57260 NM_176783 PROTEASOME (PROSOME, MACROPAIN) 
ACTIVATOR SUBUNIT 1 (PA28 ALPHA)

PSME1 TAGAGATTTGAGTGTGGAAGCC

v2HS_57273 NM_080684 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 13 (APO-1/CD95 (FAS)-
ASSOCIATED PHOSPHATASE)

PTPN13 TAATAGATGGACTTTCACTGGA

v2HS_57274 NM_080684 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 13 (APO-1/CD95 (FAS)-
ASSOCIATED PHOSPHATASE)

PTPN13 TTCTAGGAGTAGTTGAAGTCCG

v2HS_57275 NM_006264 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 13 (APO-1/CD95 (FAS)-
ASSOCIATED PHOSPHATASE)

PTPN13 ATCAGTTACATCAGAAATGCCT

v2HS_57276 NM_080684 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 13 (APO-1/CD95 (FAS)-
ASSOCIATED PHOSPHATASE)

PTPN13 AATTCAGATGAGAAATATGGCG

v2HS_57277 NM_006264 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 13 (APO-1/CD95 (FAS)-
ASSOCIATED PHOSPHATASE)

PTPN13 AACAGCTTTCACATAAATGCCA

v2HS_57279 NM_005608 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C-ASSOCIATED 
PROTEIN

PTPRCAP TTATTTCAAATGGTTGCCTGAT

v2HS_57283 NM_005608 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, C-ASSOCIATED 
PROTEIN

PTPRCAP CTGAGTCACGGCTGAGGCGGCG

v2HS_5729 AW245178 TNF RECEPTOR-ASSOCIATED FACTOR 7 TRAF7 TAAATTAATACTCTTGATAGCT

v2HS_57291 NM_005609 PHOSPHORYLASE, GLYCOGEN; MUSCLE 
(MCARDLE SYNDROME, GLYCOGEN 
STORAGE DISEASE TYPE V)

PYGM TTATTCTGGAACTTATGAGGCT

v2HS_57293 NM_005609 PHOSPHORYLASE, GLYCOGEN; MUSCLE 
(MCARDLE SYNDROME, GLYCOGEN 
STORAGE DISEASE TYPE V)

PYGM TTGACAATGTCCTTGAACAGGT

v2HS_57326 NM_005607 PTK2 PROTEIN TYROSINE KINASE 2 PTK2 TTAAGTTCAGTAAACCTGGGCC
v2HS_57328 NM_005607 PTK2 PROTEIN TYROSINE KINASE 2 PTK2 TTAGGTCAGCCATATTCTCCGC
v2HS_57330 NM_005607 PTK2 PROTEIN TYROSINE KINASE 2 PTK2 TAGAAGAAATTCAAAGTTGGCT
v2HS_57387 NM_005602 CLAUDIN 11 (OLIGODENDROCYTE 

TRANSMEMBRANE PROTEIN)
CLDN11 TATTGCATAAAGTCTATGTGGT

v2HS_57388 NM_005602 CLAUDIN 11 (OLIGODENDROCYTE 
TRANSMEMBRANE PROTEIN)

CLDN11 TTTATGTTAAACAACATCACTT

v2HS_57391 NM_005602 CLAUDIN 11 (OLIGODENDROCYTE 
TRANSMEMBRANE PROTEIN)

CLDN11 ATACCATCAGTGTTTACACCCG

v2HS_57424 AB067525 SYNAPTIC RAS GTPASE ACTIVATING 
PROTEIN 1 HOMOLOG (RAT)

SYNGAP1 TTAGATTGGAGAAGTTTGGCCG

v2HS_57426 AB067525 SYNAPTIC RAS GTPASE ACTIVATING 
PROTEIN 1 HOMOLOG (RAT)

SYNGAP1 AATCCATTTGTCTCTTTCGGCC

v2HS_57485 NM_080868 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 17

ASB17 AACCAATTTGAAATAATTGGAT

v2HS_5752 NM_182678 UBIQUITIN-CONJUGATING ENZYME E2E 
3 (UBC4/5 HOMOLOG, YEAST)

UBE2E3 ATTAGGAGGAGGATCAAGGGTT

v2HS_57522 NM_080868 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 17

ASB17 ATTTGAAATAATTGGATGTCTT
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v2HS_57540 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 

4
SOCS4 GTAAGTATACAACCTACACGGT

v2HS_57541 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 
4

SOCS4 TTTCTGTTTAAGAGATCGGCCT

v2HS_57542 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 
4

SOCS4 CAGGAATGACAAATGATCCGGC

v2HS_57543 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 
4

SOCS4 TATACCATTCACTGTCTCAGCA

v2HS_57544 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 
4

SOCS4 ATAACTGTTCTGCATATATGCT

v2HS_57545 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 
4

SOCS4 TTTCCATTTGATTCTCATTGAC

v2HS_57559 NM_080868 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 17

ASB17 TATCAGTGCCAGGTTACAACTT

v2HS_57562 NM_006257 PROTEIN KINASE C, THETA PRKCQ TTCTTTAAGGCCTTTATTGCGA
v2HS_57563 NM_006257 PROTEIN KINASE C, THETA PRKCQ TTTCTGGATATACATCTGCCCG
v2HS_57564 NM_006257 PROTEIN KINASE C, THETA PRKCQ TTTATCCACCTCATCCAACGGA
v2HS_57566 NM_006257 PROTEIN KINASE C, THETA PRKCQ TTTATGCCACAAAGGTTGGCCA
v2HS_57567 NM_006257 PROTEIN KINASE C, THETA PRKCQ ATCTCCTTCCGTTCAAGTTCCT
v2HS_57568 NM_006258 PROTEIN KINASE, CGMP-DEPENDENT, 

TYPE I
PRKG1 TATTAGAAACATCATCCAGCCC

v2HS_57570 NM_006258 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE I

PRKG1 ATACATTAGAAGTCTATATCCC

v2HS_57573 NM_006258 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE I

PRKG1 TATAAGATCCTTGGACTGTGGG

v2HS_57586 NM_006259 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE II

PRKG2 ATACCTCTCGATCTAGTGCCCA

v2HS_57587 NM_006259 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE II

PRKG2 ATTGTTCATCTCTAGCTTGGGC

v2HS_57588 NM_006259 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE II

PRKG2 TATATTCTGGAATACCTCTCGA

v2HS_57589 NM_006259 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE II

PRKG2 TTCTCTGAGTAGACATGCTCCT

v2HS_57590 NM_006259 PROTEIN KINASE, CGMP-DEPENDENT, 
TYPE II

PRKG2 AATCATTTCCAGAGAGAGTGCT

v2HS_57599 NM_006255 PROTEIN KINASE C, ETA PRKCH AATATTTCCGGGTTGGAGACCC
v2HS_57605 NM_080861 SPLA/RYANODINE RECEPTOR DOMAIN 

AND SOCS BOX CONTAINING 3
SPSB3 TTATTTAAGTCATCCCAGACCC

v2HS_57607 NM_080861 SPLA/RYANODINE RECEPTOR DOMAIN 
AND SOCS BOX CONTAINING 3

SPSB3 CAGTCCTTTAAGTCTATGACGG

v2HS_57614 NM_006256 PROTEIN KINASE N2 PKN2 TTTACAGCACACAGAGACCGCC
v2HS_57615 NM_006256 PROTEIN KINASE N2 PKN2 ATATATAAGCACGCCAAGGCCC
v2HS_57616 NM_006256 PROTEIN KINASE N2 PKN2 TTTCATTACATTCTTTGCACCT
v2HS_57618 NM_006256 PROTEIN KINASE N2 PKN2 ATCTGATACAACAATATGTGCA
v2HS_57619 NM_006256 PROTEIN KINASE N2 PKN2 TTTGAAGAAGTATTAGAATGGT
v2HS_57636 NM_006255 PROTEIN KINASE C, ETA PRKCH TAATCATTGGAAGATGTCCCTC
v2HS_57638 NM_006252 PROTEIN KINASE, AMP-ACTIVATED, 

ALPHA 2 CATALYTIC SUBUNIT
PRKAA2 AACTAGAGACAGATCAACGGGC

v2HS_57639 NM_006252 PROTEIN KINASE, AMP-ACTIVATED, 
ALPHA 2 CATALYTIC SUBUNIT

PRKAA2 TTAGATAATCCGAAATCGGCTA

v2HS_57640 NM_006252 PROTEIN KINASE, AMP-ACTIVATED, 
ALPHA 2 CATALYTIC SUBUNIT

PRKAA2 TTAACCTATTAAAGATATTGCC

v2HS_57641 NM_006252 PROTEIN KINASE, AMP-ACTIVATED, 
ALPHA 2 CATALYTIC SUBUNIT

PRKAA2 TTGTGGTTACCTGTTACATGAC

v2HS_57654 NM_006254 PROTEIN KINASE C, DELTA PRKCD TTTATGGTGCACATTCATGCCG
v2HS_57656 NM_006254 PROTEIN KINASE C, DELTA PRKCD ATATCCCAACAGGCTCTGAGGA
v2HS_57658 BC043350 PROTEIN KINASE C, DELTA PRKCD ATATAGTGTCCCGGCTGTTGGC
v2HS_57672 NM_006255 PROTEIN KINASE C, ETA PRKCH TTCAGTATGGCCTCAAAGAGGT
v2HS_57674 NM_006252 PROTEIN KINASE, AMP-ACTIVATED, 

ALPHA 2 CATALYTIC SUBUNIT
PRKAA2 TTTAACTGCCACTTTATGGCCT

v2HS_57694 NM_006251 PROTEIN KINASE, AMP-ACTIVATED, 
ALPHA 1 CATALYTIC SUBUNIT

PRKAA1 TAATTCATCAAGGGTATGGCGT

v2HS_57695 NM_006251 PROTEIN KINASE, AMP-ACTIVATED, 
ALPHA 1 CATALYTIC SUBUNIT

PRKAA1 ATCTATTATGAGATGGTAGGCA

v2HS_57696 NM_006251 PROTEIN KINASE, AMP-ACTIVATED, 
ALPHA 1 CATALYTIC SUBUNIT

PRKAA1 TTCATGTGTGCATCAAGCAGGA
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v2HS_57699 NM_206907 PROTEIN KINASE, AMP-ACTIVATED, 

ALPHA 1 CATALYTIC SUBUNIT
PRKAA1 TATATCTACCTCTGGGCCTGCA

v2HS_57826 NM_020680 SCY1-LIKE 1 (S. CEREVISIAE) SCYL1 GATTATGTACACGTGAGATGGC
v2HS_57880 NM_006246 PROTEIN PHOSPHATASE 2, REGULATORY 

SUBUNIT B (B56), EPSILON ISOFORM
PPP2R5E TATTCCATCACGTCTAAGACCT

v2HS_57881 NM_006246 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), EPSILON ISOFORM

PPP2R5E TTAAGATCAGATAGCGTGTCCA

v2HS_57882 NM_006246 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), EPSILON ISOFORM

PPP2R5E CTAAACTGTGAGGAACTTTGCG

v2HS_57887 NM_139245 PROTEIN PHOSPHATASE 1 (FORMERLY 
2C)-LIKE

PPM1L ATAGCAGAGCAATCAAACACGT

v2HS_5789 NM_006380 AMYLOID BETA PRECURSOR PROTEIN 
(CYTOPLASMIC TAIL) BINDING PROTEIN 
2

APPBP2 TTACCTCATCATTAAATAACCT

v2HS_57898 NM_020680 SCY1-LIKE 1 (S. CEREVISIAE) SCYL1 TCATAGACGAAGATGGACACGG
v2HS_57908 NM_006244 PROTEIN PHOSPHATASE 2, REGULATORY 

SUBUNIT B (B56), BETA ISOFORM
PPP2R5B ATATTCACTGAGATCATGCGGA

v2HS_57909 NM_006244 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), BETA ISOFORM

PPP2R5B ATTGTTCCAGAAATACAGAGCC

v2HS_57920 AK095632 ANKYRIN REPEAT AND BTB (POZ) 
DOMAIN CONTAINING 2

ABTB2 TTAATCTCCAAGAGTCACAGTC

v2HS_57924 AK095632 ANKYRIN REPEAT AND BTB (POZ) 
DOMAIN CONTAINING 2

ABTB2 CTATACATTCATAAGGATTCCT

v2HS_57934 NM_006245 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), DELTA ISOFORM

PPP2R5D TTCCATAAACAACTTCAGGGCA

v2HS_57935 NM_006245 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), DELTA ISOFORM

PPP2R5D TATATTCATCAGTTATTGTCCA

v2HS_57937 NM_006245 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), DELTA ISOFORM

PPP2R5D ATAACTTTGGTGAGAATAATCT

v2HS_57949 NM_006242 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 3D

PPP1R3D TCAAACTTAAACAGAATGGCCT

v2HS_57950 NM_006242 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 3D

PPP1R3D TTTAGTCACAATATTTCAAGCC

v2HS_57952 NM_006242 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 3D

PPP1R3D TAAATCTGGCAGCTCTTAACTC

v2HS_57967 NM_006243 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), ALPHA ISOFORM

PPP2R5A GTATGCATAGGAATAAGAACCT

v2HS_57968 NM_006243 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), ALPHA ISOFORM

PPP2R5A TTACTATATCAGAATACGCTGA

v2HS_57971 NM_006243 PROTEIN PHOSPHATASE 2, REGULATORY 
SUBUNIT B (B56), ALPHA ISOFORM

PPP2R5A GTTCTGTTTCATATATAAACCT

v2HS_57982 XM_496546 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 TTCTTGATCCACTTGATGACTG
v2HS_57983 XM_496546 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 CACTACACTGAAGAACTCGCGG
v2HS_57985 XM_496546 HYPOTHETICAL PROTEIN FLJ14106 KBTBD9 GAGACGTAGGCGATGAAGTCGT
v2HS_57997 XM_302243 #N/A #N/A TTAATGTAAGTGCTGACTTCCT
v2HS_58001 NM_006240 PROTEIN PHOSPHATASE, EF-HAND 

CALCIUM BINDING DOMAIN 1
PPEF1 AACTCATTAAAGTCAATGCTTC

v2HS_58002 NM_006240 PROTEIN PHOSPHATASE, EF-HAND 
CALCIUM BINDING DOMAIN 1

PPEF1 TTTGTATGTGAGTGAAATTCGG

v2HS_58003 NM_006240 PROTEIN PHOSPHATASE, EF-HAND 
CALCIUM BINDING DOMAIN 1

PPEF1 TACCAATAACAGCTTGCTAGGG

v2HS_58004 NM_006240 PROTEIN PHOSPHATASE, EF-HAND 
CALCIUM BINDING DOMAIN 1

PPEF1 TTTCGTGAAATCACTCTCTCTC

v2HS_5801 NM_005730 CTD (CARBOXY-TERMINAL DOMAIN, RNA 
POLYMERASE II, POLYPEPTIDE A) SMALL 
PHOSPHATASE 2

CTDSP2 TTAGGATAGCAGCCTAGGTCAG
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v2HS_58068 NM_006239 PROTEIN PHOSPHATASE, EF-HAND 

CALCIUM BINDING DOMAIN 2
PPEF2 TACTTTGTGAAGATTGTGAGGT

v2HS_58072 NM_006239 PROTEIN PHOSPHATASE, EF-HAND 
CALCIUM BINDING DOMAIN 2

PPEF2 ATTGCCTATGAGGCACTTTGGG

v2HS_5808 NM_005736 ARP1 ACTIN-RELATED PROTEIN 1 
HOMOLOG A, CENTRACTIN ALPHA 
(YEAST)

ACTR1A TTAACCAAGCAGGTCCAAGGTC

v2HS_5811 NM_005737 ADP-RIBOSYLATION FACTOR-LIKE 4C ARL4C TTTAGAAATCAGTGGATATGCT
v2HS_58157 NM_013450 DKFZP434H071 PROTEIN BAZ2B ATCAATATTCACATCAAAGCCC
v2HS_58158 NM_013450 DKFZP434H071 PROTEIN BAZ2B TTATTACTTCAGGGTACTGCCT
v2HS_58159 NM_013450 DKFZP434H071 PROTEIN BAZ2B ATACTTCCTCATATTGTGGCCA
v2HS_5817 Y12653 UBIQUITIN D UBD TTTGTCAATGCCATAAGATGAG
v2HS_58210 BG720134 BROMODOMAIN ADJACENT TO ZINC 

FINGER DOMAIN, 1A
BAZ1A ATAGATTTAGACCATATCACGC

v2HS_58211 NM_013448 BROMODOMAIN ADJACENT TO ZINC 
FINGER DOMAIN, 1A

BAZ1A TTAAGAGCTTCAATAAGCTGGT

v2HS_58214 BG720134 BROMODOMAIN ADJACENT TO ZINC 
FINGER DOMAIN, 1A

BAZ1A ATTTGAAAGAGTGCCATTGCCA

v2HS_58215 BG720134 BROMODOMAIN ADJACENT TO ZINC 
FINGER DOMAIN, 1A

BAZ1A AATATGTATTCGTTTGGGAGGT

v2HS_58222 NM_013449 BROMODOMAIN ADJACENT TO ZINC 
FINGER DOMAIN, 2A

BAZ2A ATTTCCTCCAAGATCATCTGCT

v2HS_58224 NM_013449 BROMODOMAIN ADJACENT TO ZINC 
FINGER DOMAIN, 2A

BAZ2A ATATAGTCCTCCACTCACTGGC

v2HS_58226 AB002312 BROMODOMAIN ADJACENT TO ZINC 
FINGER DOMAIN, 2A

BAZ2A ATTAGGTGTGCTAAGCAGGGCT

v2HS_58228 NM_020666 CDC-LIKE KINASE 4 CLK4 ATATTCAATAAGAATGCAACCT
v2HS_58229 NM_020666 CDC-LIKE KINASE 4 CLK4 TTTCAGTGTGCGTTCATCACGT
v2HS_58230 NM_020666 CDC-LIKE KINASE 4 CLK4 ATTCGTTCCATCATTGCCAGGT
v2HS_58231 NM_020666 CDC-LIKE KINASE 4 CLK4 TAGTAAGACCACTGATTCCCAT
v2HS_58232 NM_020666 CDC-LIKE KINASE 4 CLK4 TATAGTAAGACCACTGATTCCC
v2HS_58233 NM_020666 CDC-LIKE KINASE 4 CLK4 ATAAGAATGCAACCTATGCTCC
v2HS_58268 NM_080836 SERINE/THREONINE KINASE 35 STK35 TTATGCTATGGAAAGAGGTCGT
v2HS_58269 NM_080836 SERINE/THREONINE KINASE 35 STK35 TTCTTTAAAGAAATTGGTGCCT
v2HS_58270 NM_080836 SERINE/THREONINE KINASE 35 STK35 TTTAAGCAGCACATGTGACCTG
v2HS_58273 NM_080836 SERINE/THREONINE KINASE 35 STK35 TACTACTAGAACTTGGGCAGGT
v2HS_58284 AB015344 UBIQUILIN 2 UBQLN2 TATTTGGATCATCATCTCAGGG
v2HS_58285 AB015344 UBIQUILIN 2 UBQLN2 TTTGATGACAAGGTGAACAGTC
v2HS_58287 AB015344 UBIQUILIN 2 UBQLN2 GAGGATTTGCAGTAAACAGCGG
v2HS_5829 NM_005754 RAS-GTPASE-ACTIVATING PROTEIN SH3-

DOMAIN-BINDING PROTEIN
G3BP ATACTGTCTCACAAATTCCCGC

v2HS_58509 NM_020654 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 TAAATAACAGCTCTTGTGAGGG

v2HS_58530 NM_013438 UBIQUILIN 1 UBQLN1 AATGCAGAAGTGATGCATGCAG
v2HS_58531 NM_013438 UBIQUILIN 1 UBQLN1 TACTATTAGGAGTTGATGATGT
v2HS_58534 NM_013438 UBIQUILIN 1 UBQLN1 ATAATTAACTGTCTCATCAGGT
v2HS_5854 NM_005785 RING FINGER PROTEIN 41 RNF41 ATTAAATTGCCAACAATGTGGC
v2HS_58546 AL136599 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 TTATTACATGACGAGGAAACCA

v2HS_58549 NM_006218 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, ALPHA POLYPEPTIDE

PIK3CA AAGATTTATGAAGAGATTGGCA

v2HS_58550 NM_006218 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, ALPHA POLYPEPTIDE

PIK3CA TTCTAAAGTCACTATCATTCCA

v2HS_58563 NM_006219 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK3CB ATTAATATCAAATTCCAGTGGT

v2HS_58565 NM_006219 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK3CB TTCCCTAATGCAAGAGAGTCCT

v2HS_58566 NM_006219 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK3CB ATAAGAAATGGTAGCTTCCCGA

v2HS_58567 NM_006219 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK3CB ATATAAGAAATGGTAGCTTCCC

v2HS_58568 NM_006219 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, BETA POLYPEPTIDE

PIK3CB TTTAAACAGGTATGCATGGCCT

v2HS_58581 NM_020654 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 TACATCATTAAGAAACTCTCCT

Page 170



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_58583 NM_020654 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 TTGAACATGGACATCCTCTGGT

v2HS_58598 NM_006217 SERPIN PEPTIDASE INHIBITOR, CLADE I 
(PANCPIN), MEMBER 2

SERPINI2 TTATTCCAGAAAGGTCGCAGCC

v2HS_58599 NM_006217 SERPIN PEPTIDASE INHIBITOR, CLADE I 
(PANCPIN), MEMBER 2

SERPINI2 TCTACTTTAAATCTAGGGAGGC

v2HS_58601 NM_006217 SERPIN PEPTIDASE INHIBITOR, CLADE I 
(PANCPIN), MEMBER 2

SERPINI2 TATAATGTTGTCCTTATGAGAT

v2HS_58606 NM_080823 SRC-RELATED KINASE LACKING C-
TERMINAL REGULATORY TYROSINE AND 
N-TERMINAL MYRISTYLATION SITES

SRMS ATGTTGGCTGACTTGATGACCT

v2HS_5865 NM_005798 RET FINGER PROTEIN 2 RFP2 TTGTTCTATGAAATCGGCTGTT
v2HS_58665 NM_006212 6-PHOSPHOFRUCTO-2-

KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
2

PFKFB2 TTCTGTGTTAAGATAAATGGTG

v2HS_58667 NM_006212 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
2

PFKFB2 ATATCGATACAGATACTTCTCT

v2HS_58669 NM_006212 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
2

PFKFB2 TTAAGATAAATGGTGAAGTGTC

v2HS_5867 J03473 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 1

PARP1 ATATCATAGACAATGTACTCGT

v2HS_58678 NM_006213 PHOSPHORYLASE KINASE, GAMMA 1 
(MUSCLE)

PHKG1 TTGTCATCCAAGAGAATGTTCT

v2HS_58679 NM_006213 PHOSPHORYLASE KINASE, GAMMA 1 
(MUSCLE)

PHKG1 ATTCTCATAGAAGTCCTGTGCA

v2HS_5875 BG720277 RING FINGER PROTEIN 123 RNF123 ATATCTCAGGCACCAGTGTGAT
v2HS_58889 AF282269 G PROTEIN-COUPLED RECEPTOR KINASE 

7
GRK7 CTATAGGAACAGCACCTGTCGC

v2HS_5893 BC008442 TRANSMEMBRANE 4 L SIX FAMILY 
MEMBER 1

TM4SF1 AATACAGAAGAAAGCATCGCAC

v2HS_58962 NM_139209 G PROTEIN-COUPLED RECEPTOR KINASE 
7

GRK7 ATTTACAATAACAAACACACGC

v2HS_58978 NM_006206 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, ALPHA POLYPEPTIDE

PDGFRA TTTCATTTGGAAGGATAGAGGG

v2HS_58979 NM_006206 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, ALPHA POLYPEPTIDE

PDGFRA TAAAGCATAAACATTAAATGGG

v2HS_58980 NM_006206 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, ALPHA POLYPEPTIDE

PDGFRA TTCTTCCAGCATTGTGATGCCT

v2HS_58981 NM_006206 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, ALPHA POLYPEPTIDE

PDGFRA TTATTGTAGAAAGTAGAATCCA

v2HS_58982 NM_006206 PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR, ALPHA POLYPEPTIDE

PDGFRA AATATATTCATGTCCATCCGGG

v2HS_5907 NM_007013 WW DOMAIN CONTAINING E3 
UBIQUITIN PROTEIN LIGASE 1

WWP1 TAAATATTACATATAAGCGCCT

v2HS_59072 NM_006201 PCTAIRE PROTEIN KINASE 1 PCTK1 TTATGGCTCCTCGCTGAGCTGG
v2HS_5908 NM_007014 WW DOMAIN CONTAINING E3 

UBIQUITIN PROTEIN LIGASE 2
WWP2 AATCTAAATGACTCTGTGCCGT

v2HS_5913 NM_007017 SRY (SEX DETERMINING REGION Y)-BOX 
30

SOX30 TTTGTGCTTCATCGTAATAGGG

v2HS_5915 NM_181802 UBIQUITIN-CONJUGATING ENZYME E2C UBE2C TTATCGCCAGACATCATGAGGG

v2HS_59159 NM_020639 RECEPTOR-INTERACTING SERINE-
THREONINE KINASE 4

RIPK4 CTTTAAGACAGGCCTCTCTGCC

v2HS_59217 NM_020638 FIBROBLAST GROWTH FACTOR 23 FGF23 TTAACTAATCGAAGAGCCACTG
v2HS_59219 NM_020638 FIBROBLAST GROWTH FACTOR 23 FGF23 AATATCTATAAATATAGAAGGA
v2HS_59220 NM_020638 FIBROBLAST GROWTH FACTOR 23 FGF23 TTTCAGAATAGGAACCAGTCCT
v2HS_59221 NM_020638 FIBROBLAST GROWTH FACTOR 23 FGF23 ATAAATACTGCCACATGACGAG
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v2HS_5923 NM_014241 PROTEIN TYROSINE PHOSPHATASE-LIKE 

(PROLINE INSTEAD OF CATALYTIC 
ARGININE), MEMBER A

PTPLA TTATACTGTGAGTAATGAGCCA

v2HS_5928 NM_014245 RING FINGER PROTEIN 7 RNF7 TTATTTACCCTGTTCACTGGCC
v2HS_59343 NM_020629 #N/A #N/A TAAACATCTCGGGACAAGCCGA
v2HS_5935 AF174601 F-BOX PROTEIN 21 FBXO21 ATAAGAAGTGACTTGGGAAGTT
v2HS_59379 NM_020629 #N/A #N/A TTAACTGGAATCCGACCCTGGC
v2HS_59396 NM_002309 LEUKEMIA INHIBITORY FACTOR 

(CHOLINERGIC DIFFERENTIATION 
FACTOR)

LIF TTTATCAATCAAATTCTTAGAA

v2HS_59398 NM_002309 LEUKEMIA INHIBITORY FACTOR 
(CHOLINERGIC DIFFERENTIATION 
FACTOR)

LIF TAAATATAGCTGTTTCTGTCTT

v2HS_59400 NM_002309 LEUKEMIA INHIBITORY FACTOR 
(CHOLINERGIC DIFFERENTIATION 
FACTOR)

LIF TTTCTTCCATTCATAATTTCCT

v2HS_59679 NM_153610 CARDIOMYOPATHY ASSOCIATED 5 CMYA5 ATATAAACTAAAGAGTGGAGGT
v2HS_59680 NM_153610 CARDIOMYOPATHY ASSOCIATED 5 CMYA5 ATAGTGGTAGGAAATATCTGGG
v2HS_59888 XM_030845 #N/A #N/A TATTCCAGCTGGTTAGTGAGCT
v2HS_59889 XM_030845 #N/A #N/A TTTAGACTTCAAACTCTTAGGC
v2HS_59891 XM_030845 #N/A #N/A TTAATGCTTTGTACTGTCTGGT
v2HS_59892 XM_030845 #N/A #N/A TTCTCCTTCTGCTTTGAAAGCC
v2HS_599 XM_063164 #N/A #N/A ATTCTCCTTCACAAAGAGCGCT
v2HS_59969 BI829377 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 TTAACCAACCAAAGTATCTTGC
v2HS_59972 NM_021253 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 ATAGCAGATAATCCAAATTGGT
v2HS_59973 BI829377 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 TTTATGACAACATATGTACCCT
v2HS_59974 BI829377 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 TACAAATACCCTTCTCTTTCCT
v2HS_6002 NM_006409 ACTIN RELATED PROTEIN 2/3 COMPLEX, 

SUBUNIT 1A, 41KDA
ARPC1A CTACTTAAAGAGAAGCTTTGGT

v2HS_601 XM_063164 #N/A #N/A ATAACATCACACTCCAGCAGGC
v2HS_6027 NM_014294 TRANSLOCATION ASSOCIATED 

MEMBRANE PROTEIN 1
TRAM1 ATAAAGCACACAATTGTTCCGG

v2HS_60345 NM_014011 SUPPRESSOR OF CYTOKINE SIGNALING 
5

SOCS5 TTATACACAAACTGAAACATGT

v2HS_60346 NM_014011 SUPPRESSOR OF CYTOKINE SIGNALING 
5

SOCS5 TTATGAAACAACAATTAGACTG

v2HS_60348 NM_014011 SUPPRESSOR OF CYTOKINE SIGNALING 
5

SOCS5 ATGTCATAACAACTTAATTGCA

v2HS_60350 NM_144949 SUPPRESSOR OF CYTOKINE SIGNALING 
5

SOCS5 CATCTGTTGGAGTTCATGTCCA

v2HS_60364 NM_021230 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA 3

MLL3 TTTGTGAGTTATTTAAAGGCCT

v2HS_60366 NM_170606 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA 3

MLL3 ATAAGGGTCAACAGACAATCGC

v2HS_60368 NM_021230 MYELOID/LYMPHOID OR MIXED-LINEAGE 
LEUKEMIA 3

MLL3 ATTTCTCTGTATCTGCTTGGGC

v2HS_60479 XM_030812 #N/A #N/A TTAAATCATGCTTTAAAGTCCA
v2HS_60480 XM_030812 #N/A #N/A TTTATTTAGCACTTGTTCAGGG
v2HS_60481 NM_014602 PHOSPHOINOSITIDE-3-KINASE, 

REGULATORY SUBUNIT 4, P150
PIK3R4 ATATTTCAGGAAAGGCATTGCC

v2HS_60489 NM_014006 #N/A #N/A TTTCAATATCAAGTTCGGGCCC
v2HS_60490 NM_014006 #N/A #N/A TTATCTCTTTAAATGGAATCCA
v2HS_60491 NM_014006 #N/A #N/A TTTCCTAAATAATTTATAACCT
v2HS_60493 NM_014006 #N/A #N/A ATAACATCAGAGAAATCTTGGG
v2HS_60529 NM_014002 INHIBITOR OF KAPPA LIGHT 

POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE EPSILON

IKBKE TTTAGCCGTTCGATGATGCGGT

v2HS_60531 NM_014002 INHIBITOR OF KAPPA LIGHT 
POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE EPSILON

IKBKE AATCACAAGGGAGTGGAGAGAG

v2HS_60532 D63485 INHIBITOR OF KAPPA LIGHT 
POLYPEPTIDE GENE ENHANCER IN B-
CELLS, KINASE EPSILON

IKBKE CTATTTAGCCGTTCGATGATGC

v2HS_6063 NM_020886 UBIQUITIN SPECIFIC PEPTIDASE 28 USP28 TTACCTGAAGAGGATACTGGCC
v2HS_60656 L08488 INOSITOL POLYPHOSPHATE-1-

PHOSPHATASE
INPP1 TAACCGAAACAGTTTCACAGTT
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v2HS_60657 NM_002194 INOSITOL POLYPHOSPHATE-1-

PHOSPHATASE
INPP1 ATTGAAATTAACATTATTATGA

v2HS_60661 L08488 INOSITOL POLYPHOSPHATE-1-
PHOSPHATASE

INPP1 TAAACTCATTGGATTCTTCTCC

v2HS_6067 AF167465 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 2

EIF2AK2 ATAGTAAATAACAATTTCCTTC

v2HS_60725 AB028986 UBIQUITIN SPECIFIC PEPTIDASE 22 USP22 ATATCTTACAAGAAACAATGCA
v2HS_60727 AB028986 UBIQUITIN SPECIFIC PEPTIDASE 22 USP22 ATAAACTCAGTAATTCATTCAC
v2HS_60729 AB028986 UBIQUITIN SPECIFIC PEPTIDASE 22 USP22 TTAACACTGCTGTGAATGTGCT
v2HS_6073 NM_006456 ST6 (ALPHA-N-ACETYL-NEURAMINYL-2,3-

BETA-GALACTOSYL-1,3)-N-
ACETYLGALACTOSAMINIDE ALPHA-2,6-
SIALYLTRANSFERASE 2

ST6GALNAC2 GATATACTGCAGGTCCTGTCCT

v2HS_60730 AB028986 UBIQUITIN SPECIFIC PEPTIDASE 22 USP22 TACAAGAAACAATGCACATCCT
v2HS_6075 NM_033278 TRIPARTITE MOTIF-CONTAINING 3 TRIM3 ATAAATAAAGTGCAACCGTGGG
v2HS_60754 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 TTCATTAGAGACATTACTCTGT
v2HS_60757 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 TTTAGAATTAAGGTTCTTCCCT
v2HS_60758 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 AATCTTAAACCTTGACTGACTT
v2HS_60791 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 TTAACTCATGAGGTGGAGCCGT
v2HS_6081 NM_005802 TOPOISOMERASE I BINDING, 

ARGININE/SERINE-RICH
TOPORS ATTCTCAATGAAATGCTTTGGC

v2HS_6093 NM_006469 INFLUENZA VIRUS NS1A BINDING 
PROTEIN

IVNS1ABP TTACCTTTGTATATAATTTGCC

v2HS_61176 NM_004995 MATRIX METALLOPEPTIDASE 14 
(MEMBRANE-INSERTED)

MMP14 TTCCATTCAGATCCTCATTCCT

v2HS_61235 NM_030660 ATAXIN 3 ATXN3 TTCATTTATAGGATCGATCCTG
v2HS_61237 NM_030660 ATAXIN 3 ATXN3 TTTATAGGATCGATCCTGAGCC
v2HS_61238 NM_030660 ATAXIN 3 ATXN3 AACGACAAATATAGAATAACCT
v2HS_614 NM_005990 SERINE/THREONINE KINASE 10 STK10 ATCATGATCCACAGCTTCCCGT
v2HS_61437 NM_004980 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAL-RELATED SUBFAMILY, MEMBER 3
KCND3 ATGTAGTAGGGCATGATGGCCA

v2HS_61438 NM_004980 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 3

KCND3 GGAAACAATCACAGGGACTGGC

v2HS_615 NM_005990 SERINE/THREONINE KINASE 10 STK10 TTCTGGGTTCTTATCCAGGGCT
v2HS_61513 NM_004979 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAL-RELATED SUBFAMILY, MEMBER 1
KCND1 ATATGAGTACACAGGCTGTGTC

v2HS_61549 NM_004979 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 1

KCND1 CAATGGTATACCAGAAGGCCGC

v2HS_61557 NM_004977 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 3

KCNC3 AAGAAACTCCACCTTGTCTGGG

v2HS_61560 NM_004977 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 3

KCNC3 TTGCTAATATGGATGAAGCCCT

v2HS_61577 NM_004978 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 4

KCNC4 GTGAGCTTGAAGATACGCAGGA

v2HS_61590 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 ATCTAAGGGCACATTCACAGGT

v2HS_61591 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 GTACCTCATTCGTTTCTTTGGG

v2HS_61592 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 ATATCAGGAGGCCCAATTCTCT

v2HS_61595 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 GGACACAATGACAGGGACCGGT
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v2HS_61602 NM_004975 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAB-RELATED SUBFAMILY, MEMBER 1
KCNB1 CAAGTCAATGGCATTGAGTGGG

v2HS_61603 NM_004975 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAB-RELATED SUBFAMILY, MEMBER 1

KCNB1 TTAGAATTGAGTACAAGTGGTG

v2HS_61604 NM_004975 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAB-RELATED SUBFAMILY, MEMBER 1

KCNB1 CAATGCTCTGAGTTCATGCTGT

v2HS_61612 NM_004976 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 1

KCNC1 TTAAAGATGCGCAAGATGCGCA

v2HS_61649 NM_004972 JANUS KINASE 2 (A PROTEIN TYROSINE 
KINASE)

JAK2 TAAGGTTTGCTAATTCTGCCCA

v2HS_61652 NM_004972 JANUS KINASE 2 (A PROTEIN TYROSINE 
KINASE)

JAK2 TATTTGCTTCATAGAATTGGCA

v2HS_61653 NM_004972 JANUS KINASE 2 (A PROTEIN TYROSINE 
KINASE)

JAK2 TAAATCTGCGAAATCTGTACCT

v2HS_61768 NM_004967 INTEGRIN-BINDING SIALOPROTEIN 
(BONE SIALOPROTEIN, BONE 
SIALOPROTEIN II)

IBSP TGTAAAGATAATATCGTGGCCT

v2HS_61769 NM_004967 INTEGRIN-BINDING SIALOPROTEIN 
(BONE SIALOPROTEIN, BONE 
SIALOPROTEIN II)

IBSP TTTCATTGAGAAAGCACAGGCC

v2HS_61806 NM_004963 GUANYLATE CYCLASE 2C (HEAT STABLE 
ENTEROTOXIN RECEPTOR)

GUCY2C ATTTCATAGCTGCCATTGTGGC

v2HS_61808 NM_004964 HISTONE DEACETYLASE 1 HDAC1 TTATGAGTCATGCGGATTCGGT
v2HS_61809 NM_004964 HISTONE DEACETYLASE 1 HDAC1 TTAAGAACGGGAAGAATGGGTG
v2HS_61813 NM_004964 HISTONE DEACETYLASE 1 HDAC1 TAATAGTAATTTCCAACATCCC
v2HS_61866 NM_004958 FK506 BINDING PROTEIN 12-RAPAMYCIN 

ASSOCIATED PROTEIN 1
FRAP1 ATTAATGCCTTCAGAATAGGCT

v2HS_61887 NM_004959 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 1

NR5A1 ACAACCTTGCAGATAAATACCA

v2HS_61931 U16996 DUAL SPECIFICITY PHOSPHATASE 5 DUSP5 TGAAAGTGGGAGCTAATGTCAG
v2HS_62034 XM_032034 #N/A #N/A TTCAGCGACGACAGCGAGCGGC
v2HS_62035 XM_032034 #N/A #N/A ATATGTGTACATATGTATACGG
v2HS_62036 XM_032034 #N/A #N/A TTAGCCTTGTAGCTGCTGCGCC
v2HS_62038 XM_032034 #N/A #N/A TTGTCCAGGAACTCTCGGGCGT
v2HS_62084 NM_004938 DEATH-ASSOCIATED PROTEIN KINASE 1 DAPK1 TTTCTTGATGAATTTGGCGGCA

v2HS_62085 NM_004938 DEATH-ASSOCIATED PROTEIN KINASE 1 DAPK1 ATGAGTAATGGAGGTGTCCCGT

v2HS_62089 NM_004938 DEATH-ASSOCIATED PROTEIN KINASE 1 DAPK1 ATAACAGCAGAAATACACAGGA

v2HS_62123 NM_005592 MUSCLE, SKELETAL, RECEPTOR 
TYROSINE KINASE

MUSK TAATAGCTTCACAATGTTAGGG

v2HS_62159 NM_005592 MUSCLE, SKELETAL, RECEPTOR 
TYROSINE KINASE

MUSK ATCTAGTAAGAGCTCAGAAGGC

v2HS_62172 NM_004933 CADHERIN 15, M-CADHERIN 
(MYOTUBULE)

CDH15 TTTCATTCAGATTTACCCAGGA

v2HS_62175 NM_004933 CADHERIN 15, M-CADHERIN 
(MYOTUBULE)

CDH15 GTAGTTGAGGACATTGTCTCGA

v2HS_62182 NM_004934 CADHERIN 18, TYPE 2 CDH18 CAATAATATCATATTCCCTGGC
v2HS_62184 NM_004934 CADHERIN 18, TYPE 2 CDH18 TTTATGATGGAGTAGGTCATGT
v2HS_62186 NM_004934 CADHERIN 18, TYPE 2 CDH18 ATAGGTGACCACGTTCTCCCGT
v2HS_62187 NM_004934 CADHERIN 18, TYPE 2 CDH18 CTTACTAAGCTGTTAGTACTGT
v2HS_62188 NM_004935 CYCLIN-DEPENDENT KINASE 5 CDK5 ATTAAATAAAGTCCACAAAGGG
v2HS_62196 NM_005592 MUSCLE, SKELETAL, RECEPTOR 

TYROSINE KINASE
MUSK TATTCCTTGGATACTCCAGGCT

v2HS_62392 NM_004927 MITOCHONDRIAL RIBOSOMAL PROTEIN 
L49

MRPL49 TAACAGATTAGGAAGATGTGCC

v2HS_62393 BG327319 MITOCHONDRIAL RIBOSOMAL PROTEIN 
L49

MRPL49 CTAGAATTTGAATTGCTGAGCC

v2HS_62395 BG327319 MITOCHONDRIAL RIBOSOMAL PROTEIN 
L49

MRPL49 ATAAGGCATATATGAAGGCTAG

v2HS_62397 BG327319 MITOCHONDRIAL RIBOSOMAL PROTEIN 
L49

MRPL49 CATATATGAAGGCTAGTGAGCT

Page 174



v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2HS_62450 NM_004926 ZINC FINGER PROTEIN 36, C3H TYPE-

LIKE 1
ZFP36L1 ATAGTTGAGCATCTTGTTACCC

v2HS_62452 NM_004926 ZINC FINGER PROTEIN 36, C3H TYPE-
LIKE 1

ZFP36L1 ATTACATTCATCTTAATGTGTG

v2HS_62453 NM_004926 ZINC FINGER PROTEIN 36, C3H TYPE-
LIKE 1

ZFP36L1 GAATGTCTTGAGATGGGCACGT

v2HS_62455 NM_004926 ZINC FINGER PROTEIN 36, C3H TYPE-
LIKE 1

ZFP36L1 TTGACTTGTCCTTATGTTAGGT

v2HS_62692 NM_207627 ATP-BINDING CASSETTE, SUB-FAMILY G 
(WHITE), MEMBER 1

ABCG1 TTCAGATGTCCATTCAGCAGGT

v2HS_62693 NM_004915 ATP-BINDING CASSETTE, SUB-FAMILY G 
(WHITE), MEMBER 1

ABCG1 AATGAATGCGATTGATCGACTT

v2HS_62694 XM_300919 #N/A #N/A TTGCTTCTTTATATGACCTGCC
v2HS_62695 XM_300919 #N/A #N/A ATTTGTTCCATGCATCTCACTC
v2HS_62696 XM_300919 #N/A #N/A TAAACCCTTGAAGGTTACTTCC
v2HS_62729 NM_207627 ATP-BINDING CASSETTE, SUB-FAMILY G 

(WHITE), MEMBER 1
ABCG1 TATCTCCTTGACCATTTCCCTT

v2HS_62788 NM_004912 KRIT1, ANKYRIN REPEAT CONTAINING KRIT1 TAAATAATGATGCTTCTCTGCC

v2HS_62789 NM_030675 KRIT1, ANKYRIN REPEAT CONTAINING KRIT1 TTATTACCACTTTATCTACCCG

v2HS_62791 NM_030675 KRIT1, ANKYRIN REPEAT CONTAINING KRIT1 TATTTCTAGTGCACTATAGCCC

v2HS_62913 NM_005569 LIM DOMAIN KINASE 2 LIMK2 TCATAGTACCAGTTGGTGAGGG
v2HS_62914 NM_005569 LIM DOMAIN KINASE 2 LIMK2 TTTCACTTGCACAGTGGTGGCG
v2HS_62916 NM_016733 LIM DOMAIN KINASE 2 LIMK2 TTTATTAAATATGGTGCAAGCT
v2HS_62952 NM_005564 LIPOCALIN 2 (ONCOGENE 24P3) LCN2 TTTCCTAAACAGGACGGAGGTG
v2HS_630 NM_138995 MYOSIN IIIB MYO3B TATCAGTCTGATGTTGAGAGGA
v2HS_63081 NM_005556 KERATIN 7 KRT7 ATCTCATTCCGGGTATTCCGGA
v2HS_631 NM_138995 MYOSIN IIIB MYO3B TTATCCTAGCTCTTGTCTGGGC
v2HS_63186 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 ATCAATGGGAACATTGGCTGGG

v2HS_63188 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 GATGATCACCCGCTGGTTTCCT

v2HS_63225 NM_005544 INSULIN RECEPTOR SUBSTRATE 1 IRS1 GATGAGGAAGATATGAGGTCCT
v2HS_63227 NM_005544 INSULIN RECEPTOR SUBSTRATE 1 IRS1 TTAGAAGAGGATTTGCTGAGGT
v2HS_63241 NM_005546 IL2-INDUCIBLE T-CELL KINASE ITK AATTAGGATGATATTTAGGCAC
v2HS_63242 NM_005546 IL2-INDUCIBLE T-CELL KINASE ITK ATAGGTTTCCAGATTATTTGGA
v2HS_63243 NM_005546 IL2-INDUCIBLE T-CELL KINASE ITK TTAAAGTTCGAGGGAGAAGTTC
v2HS_63244 NM_005546 IL2-INDUCIBLE T-CELL KINASE ITK ATTTAGAAAGAGCCAATTGCAA
v2HS_63245 NM_005546 IL2-INDUCIBLE T-CELL KINASE ITK CTCTTATATCAGGGAATGTCCC
v2HS_63246 NM_005546 IL2-INDUCIBLE T-CELL KINASE ITK TTTGGTTAACACAAAGAAGCGG
v2HS_63259 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 ATTTCTCCTGGGATGTTCTGCT

v2HS_63262 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 TATAATTGAGGTCCATATCCCG
v2HS_63299 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 TAATTGAGGTCCATATCCCGGC
v2HS_63331 NM_005541 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE, 145KDA
INPP5D AACTTCTTGGGTGATATGGGCG

v2HS_63332 NM_005541 INOSITOL POLYPHOSPHATE-5-
PHOSPHATASE, 145KDA

INPP5D TAAGATGCTCTTCTGGAAGCCC

v2HS_63333 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 TTTGAGTAGCATTGTGAATGCT
v2HS_63334 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 ATATAATTTCTGCCAAGAACGA
v2HS_63335 AB067467 BTB (POZ) DOMAIN CONTAINING 9 BTBD9 ATAATTGAGGTCCATATCCCGG
v2HS_63399 NM_005539 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE, 40KDA
INPP5A TTAGCTTTAAAGTCAAACTGGT

v2HS_63419 NM_198217 INHIBITOR OF GROWTH FAMILY, 
MEMBER 1

ING1 CTACTAGAGGAACAAACTGGCC

v2HS_63421 NM_005537 INHIBITOR OF GROWTH FAMILY, 
MEMBER 1

ING1 TACTACTAGAGGAACAAACTGG

v2HS_63457 NM_004295 TNF RECEPTOR-ASSOCIATED FACTOR 4 TRAF4 TCAGATCTCAAGACAGACTCTT

v2HS_63458 NM_004295 TNF RECEPTOR-ASSOCIATED FACTOR 4 TRAF4 TTGAAGCTGCAGGTATTCAGGT
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v2HS_63462 NM_004295 TNF RECEPTOR-ASSOCIATED FACTOR 4 TRAF4 TTTCGCTTTCGAATGTCCTGGT

v2HS_63503 NM_005534 INTERFERON GAMMA RECEPTOR 2 
(INTERFERON GAMMA TRANSDUCER 1)

IFNGR2 TTAAGTTATCCAATGAAATGGA

v2HS_63504 NM_005534 INTERFERON GAMMA RECEPTOR 2 
(INTERFERON GAMMA TRANSDUCER 1)

IFNGR2 ATCTGTAATGGGATGCTTGGTG

v2HS_63507 NM_005534 INTERFERON GAMMA RECEPTOR 2 
(INTERFERON GAMMA TRANSDUCER 1)

IFNGR2 AATGTTCCCACGGAGATCAGGA

v2HS_63510 NM_006190 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 2-LIKE (YEAST)

ORC2L AATATATGACGTATTGTTCCTG

v2HS_63511 NM_006190 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 2-LIKE (YEAST)

ORC2L AGAAACAATAAGAGATGACCTG

v2HS_63513 NM_006190 ORIGIN RECOGNITION COMPLEX, 
SUBUNIT 2-LIKE (YEAST)

ORC2L ATACTCTACTCCATCAGTTCCC

v2HS_63529 XM_045864 #N/A #N/A ATAAATAACCAGATTCTGCTAA
v2HS_63564 XM_045864 #N/A #N/A GTAACATGTGAGATTGAATTGT
v2HS_63600 XM_045864 #N/A #N/A ATAACCACACAAAGTGAAGCCG
v2HS_63623 NM_080796 DEATH INDUCER-OBLITERATOR 1 DIDO1 AGAAGTGATGCTTTCATGTGCT
v2HS_63667 NM_006186 NUCLEAR RECEPTOR SUBFAMILY 4, 

GROUP A, MEMBER 2
NR4A2 TTACTGAAGTAGCAAGTGCCTA

v2HS_63671 NM_006186 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 2

NR4A2 GTTTAAGCTCAGATAACTACCA

v2HS_63672 NM_006186 NUCLEAR RECEPTOR SUBFAMILY 4, 
GROUP A, MEMBER 2

NR4A2 TTAAAGGAGAAGAGGGAGAGGC

v2HS_63695 NM_006182 DISCOIDIN DOMAIN RECEPTOR FAMILY, 
MEMBER 2

DDR2 TTCAGTGATCATACAGAGAGGG

v2HS_63696 NM_006182 DISCOIDIN DOMAIN RECEPTOR FAMILY, 
MEMBER 2

DDR2 TTAAATGTCCAGATGGAGTGGC

v2HS_63697 NM_006182 DISCOIDIN DOMAIN RECEPTOR FAMILY, 
MEMBER 2

DDR2 TAATAGATGGATGATGTTTGGG

v2HS_63729 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 ATCTTCATAAATTACATCAGGA

v2HS_63730 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 AATGTTTCCTAGACAAACTCGT

v2HS_63731 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 AATTACATCAGGATAATTTGGG

v2HS_63732 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 ATTAGGAACCGGATCACCTGCC

v2HS_63733 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 TTTCAGAAATGCTTTATGAGCC

v2HS_63734 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 TTTCAATGACAGGGATCTTGGT

v2HS_63830 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 TTACTGATCTCGATGAAATGGC
v2HS_63843 NM_013399 CHROMOSOME 16 OPEN READING 

FRAME 5
C16ORF5 TTTAATTAGGTCCTTACGTGTT

v2HS_63846 NM_013399 CHROMOSOME 16 OPEN READING 
FRAME 5

C16ORF5 ACCATTCAGGAAATAAAGACAG

v2HS_63848 NM_013399 CHROMOSOME 16 OPEN READING 
FRAME 5

C16ORF5 TTCAGGAAATAAAGACAGGGCG

v2HS_63867 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 AATATATGCCCAGTAGTGCCCA
v2HS_63901 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 TTCAGCTTTCATTTGGAAGGCA
v2HS_63902 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 ATGAGATACATAGTTGTTTCCC
v2HS_63903 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 TATTGCCAACATTCTTTAGCCC
v2HS_63904 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 ATATGAAGGTAACTTCGGTGGC
v2HS_63934 BI830727 RING FINGER PROTEIN 133 RNF133 TTTCAACAACCACTTGAATCCC
v2HS_63969 NM_013392 NUCLEAR RECEPTOR BINDING PROTEIN 

1
NRBP1 TAATGTCAGCCCAATATTTGTG

v2HS_63971 NM_013392 NUCLEAR RECEPTOR BINDING PROTEIN 
1

NRBP1 TTTGGTGATCTCCTCTAGAGCG

v2HS_63972 NM_013392 NUCLEAR RECEPTOR BINDING PROTEIN 
1

NRBP1 CTTCAGCAGAAGTGTCAGGTGG

v2HS_64059 NM_005512 LEUCINE RICH REPEAT CONTAINING 32 LRRC32 TTATCTTGTGATGTGATAGCTG

v2HS_64336 NM_006161 NEUROGENIN 1 NEUROG1 AATCACACTGAAGTGGTGGCTG
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v2HS_64338 NM_006161 NEUROGENIN 1 NEUROG1 GAATAAATTAAAGTACTCTCCA
v2HS_64388 NM_006160 NEUROGENIC DIFFERENTIATION 2 NEUROD2 CTAGTTACAAATTGTCTTGGCC
v2HS_64390 NM_006160 NEUROGENIC DIFFERENTIATION 2 NEUROD2 ATATAGTTCTTGGCTAGGCGCA
v2HS_64401 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 

1
SAE1 TTTCTCTATAAGGTATCAGGTG

v2HS_64402 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 
1

SAE1 TTTAACTATGACATCCCTGGAG

v2HS_64493 NM_139158 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 7

ALS2CR7 GTAAACTGTCGCATAAGAGCCT

v2HS_64494 NM_139158 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 7

ALS2CR7 TTTACTCTTGAACTTCTGGGCA

v2HS_64495 NM_139158 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 7

ALS2CR7 TTCAATAAAGATGCAGCCTGCA

v2HS_64496 NM_139158 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 7

ALS2CR7 AATCATGAACAAGTGCTTCCTG

v2HS_64497 NM_139158 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 7

ALS2CR7 ATGCTGAGACATATACTGGGCC

v2HS_64528 NM_006158 NEUROFILAMENT, LIGHT POLYPEPTIDE 
68KDA

NEFL TTTAGGTATCGTGCCATTTCAC

v2HS_64532 NM_006158 NEUROFILAMENT, LIGHT POLYPEPTIDE 
68KDA

NEFL ATCAGATAGGAGCTGGTCTGTA

v2HS_64543 NM_021138 TNF RECEPTOR-ASSOCIATED FACTOR 2 TRAF2 TTATCTGGGAAGGCCGAACTGC

v2HS_64544 NM_021138 TNF RECEPTOR-ASSOCIATED FACTOR 2 TRAF2 AAGAGGATGAAGTCACGTCGGG

v2HS_64555 NM_013371 INTERLEUKIN 19 IL19 TTAATCCAGGCTAGAAAGACGT
v2HS_64556 NM_013371 INTERLEUKIN 19 IL19 GTGACATTTGGGAAGGTGTCCT
v2HS_64629 NM_013367 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 4
ANAPC4 CTATCTCTGGAGCTAAAGCGGC

v2HS_64630 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 ATATGAGTAAACTTTCTGGCCA

v2HS_64631 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 ATAAAGACTCCGAGCCACTCTG

v2HS_64632 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 TAACTGATTCATCAAGAGAGTC

v2HS_64633 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 TATACTAAAGACAAAGGCAGCT

v2HS_64669 NM_013364 PARANEOPLASTIC ANTIGEN MA3 PNMA3 TTCATATCTGACACGGTCCGCC
v2HS_64670 NM_013364 PARANEOPLASTIC ANTIGEN MA3 PNMA3 TTATGGAAGCATTGCTGGCCCG
v2HS_64671 NM_013364 PARANEOPLASTIC ANTIGEN MA3 PNMA3 ATATAGTCACTCTTGGAGCCGA
v2HS_64681 NM_006148 LIM AND SH3 PROTEIN 1 LASP1 TTTGAGAAAGAGAGGTAGAGCC
v2HS_64682 NM_006148 LIM AND SH3 PROTEIN 1 LASP1 TTATATTACTGATCTGGTCCTG
v2HS_64683 NM_006148 LIM AND SH3 PROTEIN 1 LASP1 TTAAGAAAGGCAAGAACCTGAC
v2HS_64684 NM_006148 LIM AND SH3 PROTEIN 1 LASP1 ATATAAGATATTCCACTTGCCT
v2HS_64685 NM_006148 LIM AND SH3 PROTEIN 1 LASP1 ATTACTGATCTGGTCCTGGGTC
v2HS_64686 NM_006148 LIM AND SH3 PROTEIN 1 LASP1 TAAGATATTCCACTTGCCTCCA
v2HS_64693 NM_013366 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 2
ANAPC2 ATTGATGAAGAGGTCCTTGCTG

v2HS_64695 NM_013366 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 2

ANAPC2 ATATAGAGGGTGATGATGTCAC

v2HS_64696 NM_013366 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 2

ANAPC2 TACTTCTTGCAGTAAGCCTCCA

v2HS_64697 NM_013366 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 2

ANAPC2 TCAATGACAGAGAAGGTGCCGG

v2HS_64701 NM_006149 LECTIN, GALACTOSIDE-BINDING, 
SOLUBLE, 4 (GALECTIN 4)

LGALS4 TTAATGTGCAGAGCTATGTCCC

v2HS_64704 NM_013362 ZINC FINGER PROTEIN 225 ZNF225 TTAAACTTACTGTTGAAGCCCT
v2HS_64705 NM_013362 ZINC FINGER PROTEIN 225 ZNF225 TTAAGATTTGCTCTACTACGGA
v2HS_64741 NM_013362 ZINC FINGER PROTEIN 225 ZNF225 TTTACGATGAACATAAAGTCCT
v2HS_64850 BX248268 F-BOX PROTEIN 34 FBXO34 TTCTTTGATCAGGATTTCGGCT
v2HS_64866 NM_013355 PROTEIN KINASE N3 PKN3 TTCTTCAGTGCTTTGATGGCGT
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v2HS_65057 BE884877 SYNAPTOTAGMIN-LIKE 4 (GRANUPHILIN-

A)
SYTL4 ATAGGAAATCAGTTAGCAGCTG

v2HS_65058 NM_080737 SYNAPTOTAGMIN-LIKE 4 (GRANUPHILIN-
A)

SYTL4 TTCACATATGGGTTAGAGCGCT

v2HS_65060 NM_080737 SYNAPTOTAGMIN-LIKE 4 (GRANUPHILIN-
A)

SYTL4 ATAAACTAGATTATACACAGAA

v2HS_65365 NM_013330 NON-METASTATIC CELLS 7, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME7 AAGAATGAACACATTCCTCGTG

v2HS_65366 NM_013330 NON-METASTATIC CELLS 7, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME7 GTATTGAACCTCTAATAGGCCA

v2HS_65367 NM_013330 NON-METASTATIC CELLS 7, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME7 AATCTCCATGGCAATAATAGGA

v2HS_65370 NM_197972 NON-METASTATIC CELLS 7, PROTEIN 
EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME7 TAAATGTCCCAACCTGTGACTT

v2HS_65427 NM_020547 ANTI-MULLERIAN HORMONE RECEPTOR, 
TYPE II

AMHR2 GTGATAAATCGGACAATGTGGT

v2HS_65428 NM_020547 ANTI-MULLERIAN HORMONE RECEPTOR, 
TYPE II

AMHR2 GATAAATCGGACAATGTGGTCG

v2HS_65430 NM_020547 ANTI-MULLERIAN HORMONE RECEPTOR, 
TYPE II

AMHR2 TACATTGATGACACATAAACTG

v2HS_65432 NM_020547 ANTI-MULLERIAN HORMONE RECEPTOR, 
TYPE II

AMHR2 AGTAAATATCAGCTCGTCGGAG

v2HS_65457 AL162049 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 TTTATCTCCAAGAGCTTGTCGG
v2HS_65458 AL162049 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 TTATCTCAACCTCTTGTTTGGT
v2HS_65459 AL162049 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 AATATATGTGGGCTCAAAGGCA
v2HS_65460 AL162049 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 TTAGTGAACTCATTCATTAGCC
v2HS_65461 AL162049 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 ATAGCTGTAATATCCAGGTGGC
v2HS_65526 NM_145071 CYTOKINE INDUCIBLE SH2-CONTAINING 

PROTEIN
CISH TAAAGGTATAATGTCATTACAG

v2HS_65527 NM_013324 #N/A #N/A ATAGTGTATAATTGTGCAGTCC
v2HS_65528 NM_013324 #N/A #N/A ATTTCATGAAGTCTTATCAGAC
v2HS_65529 NM_013324 #N/A #N/A TATAATGAAGCCACATGCGGCC
v2HS_65587 NM_006100 ST3 BETA-GALACTOSIDE ALPHA-2,3-

SIALYLTRANSFERASE 6
ST3GAL6 ATTACTCTTCACAATCATGGTT

v2HS_65589 NM_006100 ST3 BETA-GALACTOSIDE ALPHA-2,3-
SIALYLTRANSFERASE 6

ST3GAL6 TATTCACAGAAATTAAGCTGGT

v2HS_65590 NM_006100 ST3 BETA-GALACTOSIDE ALPHA-2,3-
SIALYLTRANSFERASE 6

ST3GAL6 ATACATAATTATTTGACGAGTG

v2HS_65592 NM_006100 ST3 BETA-GALACTOSIDE ALPHA-2,3-
SIALYLTRANSFERASE 6

ST3GAL6 TTTATAAATCAGGTTTAAGGCT

v2HS_65600 NM_006101 KINETOCHORE ASSOCIATED 2 KNTC2 TTTCATGGACACATTATGTGCA
v2HS_65722 NM_021198 CTD (CARBOXY-TERMINAL DOMAIN, RNA 

POLYMERASE II, POLYPEPTIDE A) SMALL 
PHOSPHATASE 1

CTDSP1 TTTCCTAACAAAGGCCTGGGCA

v2HS_65730 BI257487 CCR4-NOT TRANSCRIPTION COMPLEX, 
SUBUNIT 4

CNOT4 TATCTGCTGGGAATTATCACCG

v2HS_65731 BI257487 CCR4-NOT TRANSCRIPTION COMPLEX, 
SUBUNIT 4

CNOT4 TTTACAATTAATAAAGAGATGG

v2HS_65733 BI257487 CCR4-NOT TRANSCRIPTION COMPLEX, 
SUBUNIT 4

CNOT4 ATATTCTTGGTGTTTACCCGCC

v2HS_65747 NM_021191 NEUROGENIC DIFFERENTIATION 4 NEUROD4 TTGAAGAAGGGTAATGTGGCAT
v2HS_65748 NM_021191 NEUROGENIC DIFFERENTIATION 4 NEUROD4 TAAGTACCTGGTCTGCTCTCTT
v2HS_65749 NM_021191 NEUROGENIC DIFFERENTIATION 4 NEUROD4 CAAATAGGAGATTTATCCTCGT
v2HS_65751 NM_021191 NEUROGENIC DIFFERENTIATION 4 NEUROD4 TCATAGGACATGTCTATAGGAA
v2HS_65777 NM_020530 ONCOSTATIN M OSM TAATATCCACCTTACGTCAGGG
v2HS_65799 NM_199261 TRANSMEMBRANE PHOSPHATASE WITH 

TENSIN HOMOLOGY
TPTE TTAGGATATATGAACATGTGGC

v2HS_65801 NM_199261 TRANSMEMBRANE PHOSPHATASE WITH 
TENSIN HOMOLOGY

TPTE ATATCTCTTCTGAGAAGGAGTT

v2HS_65803 NM_013315 TRANSMEMBRANE PHOSPHATASE WITH 
TENSIN HOMOLOGY

TPTE ATTCTTAACAGAATAATAAGTC
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v2HS_65804 NM_199261 TRANSMEMBRANE PHOSPHATASE WITH 

TENSIN HOMOLOGY
TPTE TTTAGATCACGTACATAACGAG

v2HS_65863 NM_004327 BREAKPOINT CLUSTER REGION BCR TACTTCGATCCCATTCATGGCG
v2HS_65895 NM_010907 NUCLEAR FACTOR OF KAPPA LIGHT 

CHAIN GENE ENHANCER IN B-CELLS 
INHIBITOR, ALPHA

NFKBIA TTTCCTCGAAAGTCTCGGAGCT

v2HS_65935 NM_020526 EPH RECEPTOR A8 EPHA8 ATATATAGAGGTGTAGAGAGCT
v2HS_65936 NM_020526 EPH RECEPTOR A8 EPHA8 GTACATCTTGGGTGTGTCCCGC
v2HS_65938 NM_020526 EPH RECEPTOR A8 EPHA8 TAATATATAGAGGTGTAGAGAG
v2HS_66021 NM_013302 EUKARYOTIC ELONGATION FACTOR-2 

KINASE
EEF2K GTAAGTAATCAAATCCTTTGGT

v2HS_66022 NM_013302 EUKARYOTIC ELONGATION FACTOR-2 
KINASE

EEF2K CTTGATCAGAACTTCATCATCC

v2HS_66025 NM_013302 EUKARYOTIC ELONGATION FACTOR-2 
KINASE

EEF2K TACAACTAAGAACTTAAACGAG

v2HS_66209 NM_021168 RAB40C, MEMBER RAS ONCOGENE 
FAMILY

RAB40C TATAAATAAGAAAGGCCAACCA

v2HS_66315 NM_021158 TRIBBLES HOMOLOG 3 (DROSOPHILA) TRIB3 GTATACTCAGTGCCTGTAGGGC

v2HS_66500 NM_033222 PC4 AND SFRS1 INTERACTING PROTEIN 
1

PSIP1 TTGATTGTTTAGTTGCTGCCTG

v2HS_66502 NM_021144 PC4 AND SFRS1 INTERACTING PROTEIN 
1

PSIP1 TTCACCTTCTTGATCATCTCCT

v2HS_66503 NM_021144 PC4 AND SFRS1 INTERACTING PROTEIN 
1

PSIP1 GTAAGGAAATATATCCTTTGGT

v2HS_66504 NM_021144 PC4 AND SFRS1 INTERACTING PROTEIN 
1

PSIP1 TCAGATGATGCATTTGATTGTT

v2HS_66644 NM_021131 PROTEIN PHOSPHATASE 2A, 
REGULATORY SUBUNIT B' (PR 53)

PPP2R4 TTAATCTGAACAGCAATGAGGG

v2HS_66645 NM_021131 PROTEIN PHOSPHATASE 2A, 
REGULATORY SUBUNIT B' (PR 53)

PPP2R4 TTCATCTCGGTAATAAACAGGA

v2HS_66647 NM_021132 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, BETA 
ISOFORM (CALCINEURIN A BETA)

PPP3CB TCATACTTTAATACAGCAGCTT

v2HS_66648 NM_021132 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, BETA 
ISOFORM (CALCINEURIN A BETA)

PPP3CB ATTTACAGTCAGCTTGGCCGAC

v2HS_66649 NM_021132 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, BETA 
ISOFORM (CALCINEURIN A BETA)

PPP3CB TTTGTGTTCAAGTAAGAGAGCC

v2HS_66651 NM_021132 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, BETA 
ISOFORM (CALCINEURIN A BETA)

PPP3CB TTTACATTCCTGCTTAAAGGTA

v2HS_66652 NM_021132 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), CATALYTIC SUBUNIT, BETA 
ISOFORM (CALCINEURIN A BETA)

PPP3CB TTCTCTCTCCGAAGGATGGCAG

v2HS_66653 NM_021133 RIBONUCLEASE L (2',5'-
OLIGOISOADENYLATE SYNTHETASE-
DEPENDENT)

RNASEL ATAGATGACAGGACATTTCGGG

v2HS_66655 NM_021133 RIBONUCLEASE L (2',5'-
OLIGOISOADENYLATE SYNTHETASE-
DEPENDENT)

RNASEL TTACTTTGAGCTTTCAGATCCT

v2HS_66656 NM_021133 RIBONUCLEASE L (2',5'-
OLIGOISOADENYLATE SYNTHETASE-
DEPENDENT)

RNASEL TTATGGACTAGTGTAGTCTGGG

v2HS_66665 NM_021135 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 2

RPS6KA2 CTTATCAATGATCTTCACGGCA

v2HS_66667 NM_021135 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 2

RPS6KA2 TTCTTAAGGACCTTCATGGCGT

v2HS_66669 AK095751 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 2

RPS6KA2 GAAATCTGTGATCTTAATGTGC
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v2HS_66853 NM_021120 DISCS, LARGE HOMOLOG 3 

(NEUROENDOCRINE-DLG, DROSOPHILA)
DLG3 CCTCATTATCACGTCGAGGCCG

v2HS_66856 NM_021120 DISCS, LARGE HOMOLOG 3 
(NEUROENDOCRINE-DLG, DROSOPHILA)

DLG3 ATTCTTCAGGTCTGTACTGGGC

v2HS_671 NM_022048 CASEIN KINASE 1, GAMMA 1 CSNK1G1 TATTGGTTCCAGTTTGATTGCT
v2HS_67147 NM_021101 CLAUDIN 1 CLDN1 CTATTGTAACAATTTCGTTGGT
v2HS_67148 NM_021101 CLAUDIN 1 CLDN1 TTCAGCAAGGAGTCAAAGACTT
v2HS_67150 NM_021101 CLAUDIN 1 CLDN1 TTCTTGAACGATTCTATTGCCA
v2HS_67151 NM_021101 CLAUDIN 1 CLDN1 TTAGCCACAGAAAGCATCGGGC
v2HS_67152 NM_021101 CLAUDIN 1 CLDN1 ATTCCTCATAAGACACAGTGGC
v2HS_672 NM_022048 CASEIN KINASE 1, GAMMA 1 CSNK1G1 TTTAGTTTGGATATCCACCCTC
v2HS_673 NM_022048 CASEIN KINASE 1, GAMMA 1 CSNK1G1 GTAATACACCTGTGGGAGACCT
v2HS_67328 NM_004899 BRAIN AND REPRODUCTIVE ORGAN-

EXPRESSED (TNFRSF1A MODULATOR)
BRE TTACTGCACCATAATTTGTGAG

v2HS_67331 NM_004899 BRAIN AND REPRODUCTIVE ORGAN-
EXPRESSED (TNFRSF1A MODULATOR)

BRE AATTACTGAGCAGTTCTCTCTC

v2HS_67332 NM_004899 BRAIN AND REPRODUCTIVE ORGAN-
EXPRESSED (TNFRSF1A MODULATOR)

BRE ATCCTCAAACAGTTTGTAGCAT

v2HS_67369 NM_004897 MULTIPLE INOSITOL POLYPHOSPHATE 
HISTIDINE PHOSPHATASE, 1

MINPP1 ATTTAATAACATCTGCACTCGG

v2HS_67371 NM_004897 MULTIPLE INOSITOL POLYPHOSPHATE 
HISTIDINE PHOSPHATASE, 1

MINPP1 ATTATAGCAAATACTTTCACGG

v2HS_67373 NM_004897 MULTIPLE INOSITOL POLYPHOSPHATE 
HISTIDINE PHOSPHATASE, 1

MINPP1 TTATCATTAACTGTTGGAGGTC

v2HS_67564 NM_000132 COAGULATION FACTOR VIII, 
PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 ATCACTTTGCATATAGTCCCAT

v2HS_67945 NM_004850 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 2

ROCK2 TTACTCATAAGGTTTACAAGGT

v2HS_67946 NM_004850 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 2

ROCK2 TTGTGATTTCAGAACCTCAGGT

v2HS_67948 NM_004850 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 2

ROCK2 TAGTAATAACAGATTCTTTGCC

v2HS_67978 NM_004849 ATG5 AUTOPHAGY RELATED 5 HOMOLOG 
(S. CEREVISIAE)

ATG5 TTTCGTTAAGGAAAGATGGGTT

v2HS_67980 NM_004849 ATG5 AUTOPHAGY RELATED 5 HOMOLOG 
(S. CEREVISIAE)

ATG5 ATATTGAATAAGAACTCCAGTA

v2HS_68111 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 TTCTATTAACATGGTTTCGGGC

v2HS_68112 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 TTATCTCATGACTGGTTATGCA

v2HS_68113 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 TTCAAATTCAACGTCCTTTCCT

v2HS_68114 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 TTCAATAAGAGGAACATCAGCT

v2HS_68115 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 ATAGTATCCAGATCAATCAGGT

v2HS_68116 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 ATCCCATATGAGCTCAGCTCCA

v2HS_68173 NM_004836 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 3

EIF2AK3 TTCTTACATCAGTTAAGGTCCT

v2HS_68174 NM_004836 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 3

EIF2AK3 ATTACTAATGACCTGCCGCGCG

v2HS_68177 NM_004836 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2-ALPHA KINASE 3

EIF2AK3 ATATACCGAAGTTCAAAGTGGC

v2HS_68196 NM_005491 CHROMOSOME X OPEN READING FRAME 
6

CXORF6 ATGTGATTACAGAAAGTCTGGA

v2HS_68219 NM_004834 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 4

MAP4K4 TTTCTTTAGCATATTTATCTCC
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v2HS_68220 NM_004834 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 4
MAP4K4 TCCATAGATCACTTTCAACCTC

v2HS_68222 NM_004834 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 4

MAP4K4 TTATATTCTTCCTGCTCCCGGA

v2HS_68231 NM_005491 CHROMOSOME X OPEN READING FRAME 
6

CXORF6 TTTATTGTCAATGGAGGGACCT

v2HS_68241 NM_004830 COFACTOR REQUIRED FOR SP1 
TRANSCRIPTIONAL ACTIVATION, 
SUBUNIT 3, 130KDA

CRSP3 TTATGAAATAACAAACCTGGGC

v2HS_68242 NM_004830 COFACTOR REQUIRED FOR SP1 
TRANSCRIPTIONAL ACTIVATION, 
SUBUNIT 3, 130KDA

CRSP3 TTAGGACAACATTTAGAAGGGC

v2HS_68243 NM_004830 COFACTOR REQUIRED FOR SP1 
TRANSCRIPTIONAL ACTIVATION, 
SUBUNIT 3, 130KDA

CRSP3 TTCTCTCTTGGCACTAAAGGCT

v2HS_68244 NM_004830 COFACTOR REQUIRED FOR SP1 
TRANSCRIPTIONAL ACTIVATION, 
SUBUNIT 3, 130KDA

CRSP3 TTTAAATGGGTGCTACACTGGT

v2HS_68245 NM_004830 COFACTOR REQUIRED FOR SP1 
TRANSCRIPTIONAL ACTIVATION, 
SUBUNIT 3, 130KDA

CRSP3 ATGAAGAACAATCCAATATGGC

v2HS_68349 NM_004827 ATP-BINDING CASSETTE, SUB-FAMILY G 
(WHITE), MEMBER 2

ABCG2 ATTCATTATGCTGCAAAGCCGT

v2HS_68540 NM_005476 GLUCOSAMINE (UDP-N-ACETYL)-2-
EPIMERASE/N-ACETYLMANNOSAMINE 
KINASE

GNE TTTCCATAGTCATCTATCAGGT

v2HS_68563 NM_005478 INSULIN-LIKE 5 INSL5 CAAATCAGTCATGGAACAGCCA
v2HS_68576 NM_005476 GLUCOSAMINE (UDP-N-ACETYL)-2-

EPIMERASE/N-ACETYLMANNOSAMINE 
KINASE

GNE TTTAATGCCAAACATGATCGGG

v2HS_68613 NM_005476 GLUCOSAMINE (UDP-N-ACETYL)-2-
EPIMERASE/N-ACETYLMANNOSAMINE 
KINASE

GNE ATATCTTGAGAGATATTCTCCT

v2HS_68617 NM_004817 TIGHT JUNCTION PROTEIN 2 (ZONA 
OCCLUDENS 2)

TJP2 ATTCTGTGTCCCGGTATCGGGC

v2HS_68618 NM_004817 TIGHT JUNCTION PROTEIN 2 (ZONA 
OCCLUDENS 2)

TJP2 TATCCTGTTCAATAACTTGCCT

v2HS_68869 NM_005465 V-AKT MURINE THYMOMA VIRAL 
ONCOGENE HOMOLOG 3 (PROTEIN 
KINASE B, GAMMA)

AKT3 TATTGTAATAGTCTGAGCTGTA

v2HS_68871 NM_005465 V-AKT MURINE THYMOMA VIRAL 
ONCOGENE HOMOLOG 3 (PROTEIN 
KINASE B, GAMMA)

AKT3 TTATCTTCTAACACCTCTGGTG

v2HS_68872 NM_005465 V-AKT MURINE THYMOMA VIRAL 
ONCOGENE HOMOLOG 3 (PROTEIN 
KINASE B, GAMMA)

AKT3 TCATCCTTTGCAATAATGACTT

v2HS_68874 NM_005465 V-AKT MURINE THYMOMA VIRAL 
ONCOGENE HOMOLOG 3 (PROTEIN 
KINASE B, GAMMA)

AKT3 TTTCTTCAGAATCTTCATAGCA

v2HS_68897 XM_038576 #N/A #N/A CTCCTTAAGCAGCTTGTGGGCC
v2HS_68901 XM_038576 #N/A #N/A TTTCATTGAAAGCAAATGAGGC
v2HS_69125 XM_045786 #N/A #N/A TTTCATGAGAATAGAGAACCTG
v2HS_69129 NM_007174 CITRON (RHO-INTERACTING, 

SERINE/THREONINE KINASE 21)
CIT AAGTGCAAAGAGATGACTGCAG

v2HS_69182 NM_005453 ZINC FINGER PROTEIN 297 ZNF297 TTAGTTCTGGAAATACCTTGGG
v2HS_69205 NM_005450 NOGGIN NOG ATTCCTACACAGTTAAACAGTG
v2HS_69206 NM_005450 NOGGIN NOG ATACACACACATATACATTCCT
v2HS_69225 NM_005448 BONE MORPHOGENETIC PROTEIN 15 BMP15 TTTGAGGAAGAGGCAGTAACCT
v2HS_69226 NM_005448 BONE MORPHOGENETIC PROTEIN 15 BMP15 ATAAGGTTCTGAATAATGGCGT
v2HS_69228 NM_005448 BONE MORPHOGENETIC PROTEIN 15 BMP15 AATCATAAGGACACTAATTGGA
v2HS_69266 NM_138444 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 TAAGTTTAAGCTACAGGCTGAG

v2HS_69267 NM_138444 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 12

KCTD12 GTTGAACTTGAGGTAATAGCGC
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v2HS_69297 NM_005443 3'-PHOSPHOADENOSINE 5'-

PHOSPHOSULFATE SYNTHASE 1
PAPSS1 TTTAGGAAGCATGTCCAGACAG

v2HS_69369 NM_005443 3'-PHOSPHOADENOSINE 5'-
PHOSPHOSULFATE SYNTHASE 1

PAPSS1 TTTAATGTGAATACTACTGGTT

v2HS_69370 NM_005443 3'-PHOSPHOADENOSINE 5'-
PHOSPHOSULFATE SYNTHASE 1

PAPSS1 TTGTCCAAGCACCCAGAGGGTG

v2HS_69371 NM_005443 3'-PHOSPHOADENOSINE 5'-
PHOSPHOSULFATE SYNTHASE 1

PAPSS1 TTTCATATTCAGAATCGATCCC

v2HS_69493 NM_005437 NUCLEAR RECEPTOR COACTIVATOR 4 NCOA4 TAATCTGATGACTCACTTTGCT

v2HS_69494 NM_005437 NUCLEAR RECEPTOR COACTIVATOR 4 NCOA4 TTAAGCTGATAAATAAGGTCCA

v2HS_69495 NM_005437 NUCLEAR RECEPTOR COACTIVATOR 4 NCOA4 TAACGAGTAGAGCTGCTGAGCC

v2HS_69496 NM_005437 NUCLEAR RECEPTOR COACTIVATOR 4 NCOA4 TTCAATCTCCACACCTTTGGGC

v2HS_69601 NM_005433 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
ONCOGENE HOMOLOG 1

YES1 TTAAGATTGCATACTGACTGTT

v2HS_69602 NM_005433 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
ONCOGENE HOMOLOG 1

YES1 GTAGTGTTTCACATTGTCACCC

v2HS_69603 NM_005433 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
ONCOGENE HOMOLOG 1

YES1 ATTTGGTCCCATGATATTCCTT

v2HS_69604 NM_005433 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
ONCOGENE HOMOLOG 1

YES1 TTATACTTTCAAATTCCACTTC

v2HS_69605 NM_005433 V-YES-1 YAMAGUCHI SARCOMA VIRAL 
ONCOGENE HOMOLOG 1

YES1 TGATAAGAGGAAATAATGACAG

v2HS_69684 NM_005430 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 1

WNT1 ATTTACAACATCCAAACTCGTG

v2HS_69686 NM_005430 WINGLESS-TYPE MMTV INTEGRATION 
SITE FAMILY, MEMBER 1

WNT1 ATTTACACACTGATGAGGAGGC

v2HS_69847 BF973844 INTERFERON-STIMULATED 
TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 TTTCAGGACACGATTATCACGG

v2HS_69850 BF973844 INTERFERON-STIMULATED 
TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 AATTATCACAAAGAGGACAGGT

v2HS_69851 BF973844 INTERFERON-STIMULATED 
TRANSCRIPTION FACTOR 3, GAMMA 
48KDA

RNF31 AATTCAGAACTCTTGTTGAGTG

v2HS_69856 NM_005429 VASCULAR ENDOTHELIAL GROWTH 
FACTOR C

VEGFC ATTTCAAATAACGTCTTGCTGA

v2HS_69857 NM_005429 VASCULAR ENDOTHELIAL GROWTH 
FACTOR C

VEGFC TTAAAGAAGGTGTTTGTCGCGA

v2HS_69858 NM_005429 VASCULAR ENDOTHELIAL GROWTH 
FACTOR C

VEGFC GATCTCTGTATTATAATGTGCT

v2HS_69966 NM_005424 TYROSINE KINASE WITH 
IMMUNOGLOBULIN-LIKE AND EGF-LIKE 
DOMAINS 1

TIE1 TTCACATTGACCTTGAAGCGCC

v2HS_69968 NM_005424 TYROSINE KINASE WITH 
IMMUNOGLOBULIN-LIKE AND EGF-LIKE 
DOMAINS 1

TIE1 TTCACATAGGCCTTCCTGGCTT

v2HS_69970 NM_005424 TYROSINE KINASE WITH 
IMMUNOGLOBULIN-LIKE AND EGF-LIKE 
DOMAINS 1

TIE1 TTTCATAGAGCTCGGCACAGGT

v2HS_69971 NM_005424 TYROSINE KINASE WITH 
IMMUNOGLOBULIN-LIKE AND EGF-LIKE 
DOMAINS 1

TIE1 TTTGCACAGAACTTCCAGTTCT

v2HS_70177 NM_006074 TRIPARTITE MOTIF-CONTAINING 22 TRIM22 ATAATGTACAAGCATCTCTTGC
v2HS_70178 NM_006074 TRIPARTITE MOTIF-CONTAINING 22 TRIM22 TAATCCTATAACCCAGTAGCCA
v2HS_70180 NM_006074 TRIPARTITE MOTIF-CONTAINING 22 TRIM22 GTATTCTGTAATCCTATAACCC
v2HS_70228 NM_005417 V-SRC SARCOMA (SCHMIDT-RUPPIN A-

2) VIRAL ONCOGENE HOMOLOG (AVIAN)
SRC TTTCATAGGCAGGCACTGCTTG

v2HS_70230 NM_005417 V-SRC SARCOMA (SCHMIDT-RUPPIN A-
2) VIRAL ONCOGENE HOMOLOG (AVIAN)

SRC TTCTCGCACGAGGAAGGTCCCT

v2HS_70308 NM_006070 TRK-FUSED GENE TFG TAAACGATTCACTTTATTTCGA
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v2HS_70422 NM_080678 UBIQUITIN-CONJUGATING ENZYME E2F 

(PUTATIVE)
UBE2F TTTCAATAAGAGATCTACAGTG

v2HS_70424 NM_080678 UBIQUITIN-CONJUGATING ENZYME E2F 
(PUTATIVE)

UBE2F TTTAACAAGCAATTTGTCTCTC

v2HS_70426 NM_080678 UBIQUITIN-CONJUGATING ENZYME E2F 
(PUTATIVE)

UBE2F TTCATGTTAGAGACAAACTGTA

v2HS_70427 NM_080678 UBIQUITIN-CONJUGATING ENZYME E2F 
(PUTATIVE)

UBE2F TTCGTGAAAGAAGCTAAGAGAT

v2HS_70516 NM_013282 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 1

UHRF1 TTAGGGAACGGAGGAAACACTA

v2HS_70552 NM_006063 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 10

KBTBD10 ATGTGAAATCACATTATGGCCA

v2HS_70553 NM_006063 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 10

KBTBD10 TTGAAGAGTCAATGACTGAGGT

v2HS_70554 AF056929 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 10

KBTBD10 TACATTGAAGAGTCAATGACTG

v2HS_70555 NM_006063 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 10

KBTBD10 ATTACATTGAAGAGTCAATGAC

v2HS_70605 NM_005406 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 1

ROCK1 TTTCTTCTACACCATTTCGCCC

v2HS_70606 NM_005406 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 1

ROCK1 TTACATGGACAAATTAAGTCCT

v2HS_70609 NM_005406 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 1

ROCK1 ATACTGTTTCGTAAGCTGAGCT

v2HS_70672 NM_005401 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 14

PTPN14 TAATACTGATATCTTGTGGCCT

v2HS_70723 NM_005400 PROTEIN KINASE C, EPSILON PRKCE ATCGATGATCACATACACTCTT
v2HS_70726 NM_005400 PROTEIN KINASE C, EPSILON PRKCE ATCTCTTTGAAGAATGGGTGCT
v2HS_70831 NM_013276 CARBOHYDRATE KINASE-LIKE CARKL TTAGTATCTGACATTTGGCCAG
v2HS_70832 NM_013276 CARBOHYDRATE KINASE-LIKE CARKL TAGAGCTTCCAGATAATCACAT
v2HS_70988 NM_013270 TESTES-SPECIFIC PROTEASE 50 TSP50 TTAGCTCATAGCAGAACTTCTC
v2HS_70989 NM_013270 TESTES-SPECIFIC PROTEASE 50 TSP50 ATAACATCACGCCAGATCAGGC
v2HS_71121 NM_013262 MYOSIN REGULATORY LIGHT CHAIN 

INTERACTING PROTEIN
MYLIP TAATCTTATAACAAGATTGGTA

v2HS_71122 NM_013262 MYOSIN REGULATORY LIGHT CHAIN 
INTERACTING PROTEIN

MYLIP TAAGCTATCCTATTAATTGGGC

v2HS_71123 NM_013262 MYOSIN REGULATORY LIGHT CHAIN 
INTERACTING PROTEIN

MYLIP TTTAAACAAGAGCACGATGCTG

v2HS_71126 NM_013262 MYOSIN REGULATORY LIGHT CHAIN 
INTERACTING PROTEIN

MYLIP TTATACTTGGCAGTGTTCTGGT

v2HS_71187 NM_006044 HISTONE DEACETYLASE 6 HDAC6 ATTCAGGATGGGATGCAGTGGG
v2HS_71188 NM_006044 HISTONE DEACETYLASE 6 HDAC6 TTTCTGTTGAGCATAGCGGGCT
v2HS_71189 NM_006044 HISTONE DEACETYLASE 6 HDAC6 TAAGGATAATGCGGCCACTGGC
v2HS_71286 NM_013257 SERUM/GLUCOCORTICOID REGULATED 

KINASE FAMILY, MEMBER 3
SGK3 TTTCTGTAACACTTTGACAGCA

v2HS_71287 NM_013257 SERUM/GLUCOCORTICOID REGULATED 
KINASE FAMILY, MEMBER 3

SGK3 TTTAAGCCAAAGAGTATTGGTG

v2HS_71288 NM_013257 SERUM/GLUCOCORTICOID REGULATED 
KINASE FAMILY, MEMBER 3

SGK3 TTACGTTCAGCCATAATATGTT

v2HS_71289 NM_013257 SERUM/GLUCOCORTICOID REGULATED 
KINASE FAMILY, MEMBER 3

SGK3 ATAATCCACAAAGTTGAACTGG

v2HS_71309 NM_006035 CDC42 BINDING PROTEIN KINASE BETA 
(DMPK-LIKE)

CDC42BPB TTTATTGTACCTACTGCCTCCT

v2HS_71310 NM_006035 CDC42 BINDING PROTEIN KINASE BETA 
(DMPK-LIKE)

CDC42BPB ATATACATGGAATATCTCGGCG

v2HS_71313 NM_006035 CDC42 BINDING PROTEIN KINASE BETA 
(DMPK-LIKE)

CDC42BPB ATTTGCTTGCAGAAGTTCTCGC

v2HS_71332 NM_013254 TANK-BINDING KINASE 1 TBK1 ATGAATATAAATCTTATGAGCT
v2HS_71333 NM_013254 TANK-BINDING KINASE 1 TBK1 TAAAGGCATTCATTTAATGCCC
v2HS_71334 NM_013254 TANK-BINDING KINASE 1 TBK1 TAATCCTATGGTATTCAGAGGT
v2HS_71361 NM_139033 MITOGEN-ACTIVATED PROTEIN KINASE 

7
MAPK7 TGAAGTACTGATGTTCAGCGGG

v2HS_71395 NM_006031 PERICENTRIN (KENDRIN) PCNT TTAATATTGCAATGACCACCCT
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v2HS_71396 NM_006031 PERICENTRIN (KENDRIN) PCNT TTCTTGAATGGGAGAATCTGGC
v2HS_71398 NM_006031 PERICENTRIN (KENDRIN) PCNT TTTGATAACATCAGTTACACCC
v2HS_71440 AB050195 ATAXIN 3-LIKE ATXN3L ATTTGCAAGGCATGTATCTGAT
v2HS_71441 AB050195 ATAXIN 3-LIKE ATXN3L GACAACAAATACAGAATATGCT
v2HS_71442 AB050195 ATAXIN 3-LIKE ATXN3L ATTCTCCTTGCAATAGATTGTT
v2HS_71444 XM_045705 ATAXIN 3-LIKE ATXN3L ATGCAAGATACTCTTCACTGGT
v2HS_71445 AB050195 ATAXIN 3-LIKE ATXN3L TTCTCTATTGGTTTCTTGGCGG
v2HS_71589 NM_080630 COLLAGEN, TYPE XI, ALPHA 1 COL11A1 TTATTGTCATAGGACATCTCCT
v2HS_71592 NM_001854 COLLAGEN, TYPE XI, ALPHA 1 COL11A1 AATATTTCTTCCATTCCATCCG
v2HS_71593 NM_080630 COLLAGEN, TYPE XI, ALPHA 1 COL11A1 TAACATCAACATAGTACCAGGA
v2HS_71616 NM_139021 MITOGEN-ACTIVATED PROTEIN KINASE 

15
MAPK15 GTATCTCCGGACAATGCGAGGG

v2HS_71617 NM_139021 MITOGEN-ACTIVATED PROTEIN KINASE 
15

MAPK15 ATCTGAACTGGTACAAACTGGC

v2HS_71618 NM_139021 MITOGEN-ACTIVATED PROTEIN KINASE 
15

MAPK15 CTCAAACACCAGGTAAATGTCC

v2HS_71619 NM_139021 MITOGEN-ACTIVATED PROTEIN KINASE 
15

MAPK15 ATTTCCCGGAATGTTCTCTGGG

v2HS_71621 NM_139021 MITOGEN-ACTIVATED PROTEIN KINASE 
15

MAPK15 TTTATTGGAGGAAGTCAGTGGG

v2HS_71705 NM_013239 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B'', BETA

PPP2R3B TATCATCTTGGTAGAAAGGGCG

v2HS_71707 NM_013239 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B'', BETA

PPP2R3B TCATCTTGGTAGAAAGGGCGTG

v2HS_71800 NM_013234 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 12

EIF3S12 TAAGTGATACCCACAACATGGC

v2HS_71809 NM_013233 SERINE THREONINE KINASE 39 
(STE20/SPS1 HOMOLOG, YEAST)

STK39 TTAAATAACGAGATTAACTGCA

v2HS_71810 NM_013233 SERINE THREONINE KINASE 39 
(STE20/SPS1 HOMOLOG, YEAST)

STK39 TTATTGCTACACGTTCTTGCCT

v2HS_71811 NM_013233 SERINE THREONINE KINASE 39 
(STE20/SPS1 HOMOLOG, YEAST)

STK39 TTTACATAGCATTCTAAACGGT

v2HS_71812 NM_013233 SERINE THREONINE KINASE 39 
(STE20/SPS1 HOMOLOG, YEAST)

STK39 TTTAGATCTGAGACTATTCCAG

v2HS_71813 NM_013233 SERINE THREONINE KINASE 39 
(STE20/SPS1 HOMOLOG, YEAST)

STK39 TATAGTTAGCAATCTAACAGAA

v2HS_71814 NM_013233 SERINE THREONINE KINASE 39 
(STE20/SPS1 HOMOLOG, YEAST)

STK39 TTAATAGTTCATCCATACTGGT

v2HS_71833 NM_013234 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 12

EIF3S12 ATAAACTTTCGGACAGAGTCTT

v2HS_71834 NM_013234 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 12

EIF3S12 TTAAACACCTGAAGTTACTGGG

v2HS_71871 NM_013232 PROGRAMMED CELL DEATH 6 PDCD6 ATTGCTTACGTCACATATTCCA
v2HS_72025 NM_009684 APOPTOTIC PEPTIDASE ACTIVATING 

FACTOR 1
APAF1 ATATTAAGTGGAAGCCTCTGGG

v2HS_72096 NM_006006 ZINC FINGER AND BTB DOMAIN 
CONTAINING 16

ZBTB16 AATGAAGTGGAGACTGAAGGGC

v2HS_72099 NM_006006 ZINC FINGER AND BTB DOMAIN 
CONTAINING 16

ZBTB16 TATAGTGTTGACTATTGCGGTG

v2HS_72100 NM_006006 ZINC FINGER AND BTB DOMAIN 
CONTAINING 16

ZBTB16 TATGCATACTCCAGAATCTGCT

v2HS_72101 NM_006006 ZINC FINGER AND BTB DOMAIN 
CONTAINING 16

ZBTB16 TTGAGGTACCGAGCCTTGCGGT

v2HS_72123 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 ATGATGTAACATCTTGTCCCTG

v2HS_72124 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 TATACTGATGATGTAACATCTT

v2HS_72125 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 TTAAGAAACTGGTTGGTGACCT

v2HS_72126 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 ATACATCAACGAATTGCCAGTT
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v2HS_72246 NM_020439 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE IG
CAMK1G TCACATAATGAGACAGACTCCA

v2HS_72247 NM_020439 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE IG

CAMK1G AATTGCAGTGACATAGGCACAG

v2HS_72250 NM_020439 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE IG

CAMK1G ATAATGAGACAGACTCCAGTCT

v2HS_72259 NM_021090 MYOTUBULARIN RELATED PROTEIN 3 MTMR3 TTAAACCTTGAAGTTACATGCT
v2HS_72263 NM_153050 MYOTUBULARIN RELATED PROTEIN 3 MTMR3 ATGAAGCTGAAATATATCTCGG
v2HS_72264 NM_021090 MYOTUBULARIN RELATED PROTEIN 3 MTMR3 TATCCAGTTCAAGGTCAATGCT
v2HS_72335 NM_019892 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE, 72 KDA
INPP5E AGATGGTTTCACACAATAGGCT

v2HS_72553 D42055 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4

NEDD4 TATACTTTGTATGTTCCCTCCA

v2HS_72555 D42055 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4

NEDD4 TTTGTAATCCCTGGAGTAGGGC

v2HS_72556 NM_021969 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 2

NR0B2 ATTCAGTTCTGTATAAAGTCGA

v2HS_72557 NM_021969 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 2

NR0B2 TAAAGTCGATAGGACTTCTGGT

v2HS_72639 NM_014746 RING FINGER PROTEIN 144 RNF144 ATATAGCTACAATATTTGCCTG
v2HS_72640 NM_014746 RING FINGER PROTEIN 144 RNF144 TTTAAACATCAAGACGGCATGC
v2HS_72643 NM_014746 RING FINGER PROTEIN 144 RNF144 ATACATCACAGTGTTAGTGGCA
v2HS_72644 NM_014746 RING FINGER PROTEIN 144 RNF144 TTCAATGGAGACAAATTATGCC
v2HS_72776 XM_292183 #N/A #N/A TTTGACCTTGCCAGGGCTAGGG
v2HS_72778 XM_292183 #N/A #N/A ATCTCCTCTTCCTTTCTGAGTG
v2HS_72779 XM_292183 #N/A #N/A TTCTGAGTGGAGGTAGCTGCAC
v2HS_72872 XM_292180 #N/A #N/A ATTATCCCACAAATGATCACTT
v2HS_72877 XM_292180 #N/A #N/A TAAATCTGTTAATATGTCTGGA
v2HS_73003 NM_014735 PHD FINGER PROTEIN 16 PHF16 TAAAGTCCACAGCTAGCGTGGG
v2HS_73006 NM_014735 PHD FINGER PROTEIN 16 PHF16 ATAGAGCACTGAATACAAGCCC
v2HS_73008 NM_014735 PHD FINGER PROTEIN 16 PHF16 TTTGGACATAACACACATTGCG
v2HS_73072 XM_304174 #N/A #N/A TTTCGGAAGAGGTGCGTGGCCC
v2HS_73465 AB014580 PHOSPHATASE AND ACTIN REGULATOR 

2
PHACTR2 TTTCTCTAAATTTGTCGCTGGT

v2HS_73514 NM_014720 STE20-LIKE KINASE (YEAST) SLK TAAGGTAAAGAGAATGTTGCCA
v2HS_73515 NM_014720 STE20-LIKE KINASE (YEAST) SLK TTTATCACGGTCCTGATCTGGT
v2HS_73516 NM_014720 STE20-LIKE KINASE (YEAST) SLK ATTGCTTCTAACTGAGCATCGG
v2HS_73518 NM_014720 STE20-LIKE KINASE (YEAST) SLK TTTATCTTCAGAGTTACTACGT
v2HS_73519 NM_014720 STE20-LIKE KINASE (YEAST) SLK ATCAACTGCCTGAATATTTGCC
v2HS_73796 NM_015565 ZINC FINGER PROTEIN 294 ZNF294 ATAAGTTCAATAACTATGTCCT
v2HS_73833 AK125950 CHROMOSOME 13 OPEN READING 

FRAME 18
C13ORF18 TTTCTTAGCTAAGATATCTGGT

v2HS_73989 NM_014709 UBIQUITIN SPECIFIC PEPTIDASE 34 USP34 TATCTGTAACAGAATCATAGGT
v2HS_73990 NM_014709 UBIQUITIN SPECIFIC PEPTIDASE 34 USP34 TTAAAGAAGCACTTGCTTTGGA
v2HS_74325 NM_021910 FXYD DOMAIN CONTAINING ION 

TRANSPORT REGULATOR 3
FXYD3 TTATAAACTGTCTGAACACTTC

v2HS_74326 NM_021910 FXYD DOMAIN CONTAINING ION 
TRANSPORT REGULATOR 3

FXYD3 ATTATTTAACGGGCTTGCAGGG

v2HS_74328 NM_021910 FXYD DOMAIN CONTAINING ION 
TRANSPORT REGULATOR 3

FXYD3 ATAGGGAATTATTTAACGGGCT

v2HS_75078 NM_015316 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 13B

PPP1R13B AATAGACTGCTGCTGACGGCGC

v2HS_75080 NM_015316 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 13B

PPP1R13B ATTTGGATTTATAGTAATTGGC

v2HS_75176 AF006010 E3 UBIQUITIN PROTEIN LIGASE, HECT 
DOMAIN CONTAINING, 1

EDD1 TTTATTAAAGAATGCACACCCA

v2HS_75299 XM_496199 SIMILAR TO UBIQUITIN SPECIFIC 
PROTEASE 6; TRE-2 ONCOGENE; 
HYPERPOLYMORPHIC GENE 1

LOC440419 ATTTAGAAGGGACATGGACCCA

v2HS_75400 NM_000298 PYRUVATE KINASE, LIVER AND RBC PKLR TTTGCTGATGATCTTGATGCCG
v2HS_75402 NM_000298 PYRUVATE KINASE, LIVER AND RBC PKLR TATGAGAATGGGAGACTGTGGA
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v2HS_75427 NM_000292 PHOSPHORYLASE KINASE, ALPHA 2 

(LIVER)
PHKA2 TATATGTGACTAAGAATCCGGC

v2HS_75428 NM_000292 PHOSPHORYLASE KINASE, ALPHA 2 
(LIVER)

PHKA2 TAAGGGATCGATTTCACCAGCG

v2HS_75431 NM_000292 PHOSPHORYLASE KINASE, ALPHA 2 
(LIVER)

PHKA2 TTTGGTGACTCCGGTATGGCCC

v2HS_75432 NM_000292 PHOSPHORYLASE KINASE, ALPHA 2 
(LIVER)

PHKA2 ATTCATATTCTTATTCCGTCCA

v2HS_75433 AF240696 WD REPEAT AND SOCS BOX-
CONTAINING 1

WSB1 ATACGATACGAGAGAAACTCCA

v2HS_75435 AF240696 WD REPEAT AND SOCS BOX-
CONTAINING 1

WSB1 TAAGTGTATTCTGTCAGTCCCT

v2HS_75436 AF240696 WD REPEAT AND SOCS BOX-
CONTAINING 1

WSB1 TTTATCATCAGCAAGGCTTGCA

v2HS_75437 AF240696 WD REPEAT AND SOCS BOX-
CONTAINING 1

WSB1 AATTTCCTTGCACTTTACAGCA

v2HS_75438 AF240696 WD REPEAT AND SOCS BOX-
CONTAINING 1

WSB1 TTAAGTGTATTCTGTCAGTCCC

v2HS_75440 NM_000293 PHOSPHORYLASE KINASE, BETA PHKB ATATTCTACAAAGTCAGCTGGC
v2HS_75441 NM_000293 PHOSPHORYLASE KINASE, BETA PHKB TAAATCTTTGATGTCCCGAGGC
v2HS_75452 NM_000294 PHOSPHORYLASE KINASE, GAMMA 2 

(TESTIS)
PHKG2 ATCTAGGAGAATATTCTCGGGC

v2HS_75488 NM_000291 PHOSPHOGLYCERATE KINASE 1 PGK1 TTTAACCTTGTTCCCAGAAGCA
v2HS_75529 XM_032749 #N/A #N/A TTTATTAATGACTTTGCCTGGT
v2HS_75530 XM_032749 #N/A #N/A ATATATAGACTGGTCAGGTCCA
v2HS_75531 XM_032749 #N/A #N/A TTTCAGGTAGACCTCAGAAGGA
v2HS_75533 XM_032749 #N/A #N/A TATAATTTCTAAAGTCCATGGA
v2HS_75534 XM_032749 #N/A #N/A TTATCTCTGATCACTTGCTGCA
v2HS_75538 BI459947 PHD FINGER PROTEIN 7 PHF7 ATAAATAAACGTGTTCGACCCG
v2HS_75539 BI459947 PHD FINGER PROTEIN 7 PHF7 TATTGTGAGGACAATACAGGCT
v2HS_75540 BI459947 PHD FINGER PROTEIN 7 PHF7 TTCTTCTATACTATTGTGAGGA
v2HS_75542 BI459947 PHD FINGER PROTEIN 7 PHF7 TAAATAAACGTGTTCGACCCGC
v2HS_75543 BI459947 PHD FINGER PROTEIN 7 PHF7 AATAAATAAACGTGTTCGACCC
v2HS_75582 NM_000289 PHOSPHOFRUCTOKINASE, MUSCLE PFKM TTACTTCTAACACAAATGTCCT
v2HS_75583 NM_000289 PHOSPHOFRUCTOKINASE, MUSCLE PFKM ATTTCCATGATCCGATGCAGGG
v2HS_75584 NM_000289 PHOSPHOFRUCTOKINASE, MUSCLE PFKM ATTCTGTCAAAGGCTGATGGCG
v2HS_75634 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 ATTACAATTCTCTTTAAGCCGT

v2HS_75635 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 ATAGATTTCCAAAGCTGCTGCT

v2HS_75636 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 TTCAGATAGGGAAGAAGAACCA

v2HS_75637 NM_000286 PEROXISOMAL BIOGENESIS FACTOR 12 PEX12 ATAGTCTAGGTGTACAGGTGGT

v2HS_75805 NM_000276 OCULOCEREBRORENAL SYNDROME OF 
LOWE

OCRL TTTGGTACAAAGAGCTTCCGCA

v2HS_75807 NM_000276 OCULOCEREBRORENAL SYNDROME OF 
LOWE

OCRL ATAGGTGATCTACTAGAAGCCA

v2HS_75808 NM_000276 OCULOCEREBRORENAL SYNDROME OF 
LOWE

OCRL TTTCAGTTCCATGTGACTCCGA

v2HS_76045 NM_000269 NON-METASTATIC CELLS 1, PROTEIN 
(NM23A) EXPRESSED IN

NME1 GTAATCTACCAGTTCCTCAGGG

v2HS_76046 NM_000269 NON-METASTATIC CELLS 1, PROTEIN 
(NM23A) EXPRESSED IN

NME1 AATTTCAGACCAACAAGGCGGA

v2HS_76048 NM_000269 NON-METASTATIC CELLS 1, PROTEIN 
(NM23A) EXPRESSED IN

NME1 ACTAGATTTCCTACAGCCTGGT

v2HS_76050 NM_198175 NON-METASTATIC CELLS 1, PROTEIN 
(NM23A) EXPRESSED IN

NME1 TTCATAGATCCAGTTCTGAGCA

v2HS_76059 NM_000264 PATCHED HOMOLOG (DROSOPHILA) PTCH ATTTAATTCACGACTTACTCGT
v2HS_76061 NM_000264 PATCHED HOMOLOG (DROSOPHILA) PTCH ATTGCTGATGGACGTGAGGGCC
v2HS_76063 NM_000264 PATCHED HOMOLOG (DROSOPHILA) PTCH TAATTCACGACTTACTCGTCCT
v2HS_76064 NM_000264 PATCHED HOMOLOG (DROSOPHILA) PTCH TTAATGATGCCATCTGCATCCA
v2HS_76086 NM_000266 NORRIE DISEASE (PSEUDOGLIOMA) NDP TAGAATCCACATAGTGGTGCCT
v2HS_76087 NM_000266 NORRIE DISEASE (PSEUDOGLIOMA) NDP AACCCAAACAGCATTGAGAGCC
v2HS_76496 NM_000249 MUTL HOMOLOG 1, COLON CANCER, 

NONPOLYPOSIS TYPE 2 (E. COLI)
MLH1 TTTCCACATCAGAATCTTCCCG
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v2HS_76497 NM_000249 MUTL HOMOLOG 1, COLON CANCER, 

NONPOLYPOSIS TYPE 2 (E. COLI)
MLH1 TTATCCTCTGTGACAATGGCCT

v2HS_76534 NM_000244 MULTIPLE ENDOCRINE NEOPLASIA I MEN1 TTTGATACAGACTGTACTCGGG
v2HS_76542 NM_000245 MET PROTO-ONCOGENE (HEPATOCYTE 

GROWTH FACTOR RECEPTOR)
MET TTATTACAGGATCCACATAGGA

v2HS_76543 NM_000245 MET PROTO-ONCOGENE (HEPATOCYTE 
GROWTH FACTOR RECEPTOR)

MET TTTACGTTCACATAAGTAGCGT

v2HS_76544 NM_000245 MET PROTO-ONCOGENE (HEPATOCYTE 
GROWTH FACTOR RECEPTOR)

MET ATAGACAATGGGATCTTCACGG

v2HS_76605 NM_000244 MULTIPLE ENDOCRINE NEOPLASIA I MEN1 TAAAGACTGGTAATTAGGACCC
v2HS_76681 NM_000239 LYSOZYME (RENAL AMYLOIDOSIS) LYZ TTAATCAAATTAAGGAACAGCA
v2HS_76751 NM_000239 LYSOZYME (RENAL AMYLOIDOSIS) LYZ ATATCTCTTAGAAGAAAGGCCA
v2HS_76754 NM_000239 LYSOZYME (RENAL AMYLOIDOSIS) LYZ TTTCACTTAATTCCTACTCCCT
v2HS_76816 NM_000231 SARCOGLYCAN, GAMMA (35KDA 

DYSTROPHIN-ASSOCIATED 
GLYCOPROTEIN)

SGCG TTAGATATCCACAGTGGAGCGT

v2HS_76817 NM_000231 SARCOGLYCAN, GAMMA (35KDA 
DYSTROPHIN-ASSOCIATED 
GLYCOPROTEIN)

SGCG TTGTCCAAACACTTTCACTGGC

v2HS_76819 NM_000231 SARCOGLYCAN, GAMMA (35KDA 
DYSTROPHIN-ASSOCIATED 
GLYCOPROTEIN)

SGCG AATATCCATTTGAGAAAGCGCC

v2HS_76820 NM_000231 SARCOGLYCAN, GAMMA (35KDA 
DYSTROPHIN-ASSOCIATED 
GLYCOPROTEIN)

SGCG TTCTGGGTTGATTGTAGCAGCA

v2HS_76857 NM_000230 LEPTIN (OBESITY HOMOLOG, MOUSE) LEP TTCATCTTCCTGAATGTGACCT

v2HS_76922 NM_000224 KERATIN 18 KRT18 TATTGGGCCCGGATGTCTGCCA
v2HS_76943 NM_000221 KETOHEXOKINASE (FRUCTOKINASE) KHK TTATTTGCTCTGAGGCTCTGCA
v2HS_76969 NM_000222 V-KIT HARDY-ZUCKERMAN 4 FELINE 

SARCOMA VIRAL ONCOGENE HOMOLOG
KIT TATGTCATACATTTCAGCAGGT

v2HS_76970 NM_000222 V-KIT HARDY-ZUCKERMAN 4 FELINE 
SARCOMA VIRAL ONCOGENE HOMOLOG

KIT TAAATGGAATTGCTTAAGCCGT

v2HS_76971 NM_000222 V-KIT HARDY-ZUCKERMAN 4 FELINE 
SARCOMA VIRAL ONCOGENE HOMOLOG

KIT TTTGAGTTCAGACATGAGGGCT

v2HS_76973 NM_000222 V-KIT HARDY-ZUCKERMAN 4 FELINE 
SARCOMA VIRAL ONCOGENE HOMOLOG

KIT ATACTGTAGTGTTTATCATGGG

v2HS_76974 NM_000222 V-KIT HARDY-ZUCKERMAN 4 FELINE 
SARCOMA VIRAL ONCOGENE HOMOLOG

KIT ATTCTGTAATGACCAGGGTGGG

v2HS_77014 NM_000221 KETOHEXOKINASE (FRUCTOKINASE) KHK ATTTGCCATCAGGGCCCAGGGC
v2HS_77016 NM_000217 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
1 (EPISODIC ATAXIA WITH MYOKYMIA)

KCNA1 TATTGACCTGTCTATAATGGGC

v2HS_77018 NM_000217 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
1 (EPISODIC ATAXIA WITH MYOKYMIA)

KCNA1 TATTCATATCCTCTTCGATCTC

v2HS_77060 NM_000214 JAGGED 1 (ALAGILLE SYNDROME) JAG1 TAACCAAATCCCGACAGGAGGC
v2HS_77089 NM_000217 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
1 (EPISODIC ATAXIA WITH MYOKYMIA)

KCNA1 ATGAAATAAGGAATGATGGCCA

v2HS_77099 NM_000212 INTEGRIN, BETA 3 (PLATELET 
GLYCOPROTEIN IIIA, ANTIGEN CD61)

ITGB3 AATTCTTCGAATCATCTGGCCG

v2HS_77100 NM_000212 INTEGRIN, BETA 3 (PLATELET 
GLYCOPROTEIN IIIA, ANTIGEN CD61)

ITGB3 ATTAGGCTGGACAATGCCTGCC

v2HS_77102 NM_000212 INTEGRIN, BETA 3 (PLATELET 
GLYCOPROTEIN IIIA, ANTIGEN CD61)

ITGB3 TAAGCATCAACAATGAGCTGGA
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v2HS_77129 NM_000210 INTEGRIN, ALPHA 6 ITGA6 TTATTCCATCTGCCTTGCTGGT
v2HS_77130 NM_000210 INTEGRIN, ALPHA 6 ITGA6 ATAGTTACTGAATCTGAGAGGG
v2HS_77132 NM_000210 INTEGRIN, ALPHA 6 ITGA6 TTTCTGAATATTAATCACAGGC
v2HS_77134 NM_000210 INTEGRIN, ALPHA 6 ITGA6 TTTAGAAACAATACCTTTCCCT
v2HS_77135 XM_166324 #N/A #N/A TTTGCATATACAATAATCAGCT
v2HS_77136 XM_166324 #N/A #N/A TTATTTACAGAACAGATTTGGG
v2HS_77140 XM_166324 #N/A #N/A TTGTGATATTGAATCACTGGCT
v2HS_77204 NM_006890 CARCINOEMBRYONIC ANTIGEN-RELATED 

CELL ADHESION MOLECULE 7
CEACAM7 ATAATTCGATAGTTGGCATGCA

v2HS_77230 NM_175850 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 3 BETA

DNMT3B ATAGCAATTTGTCTTGAGGCGC

v2HS_77234 NM_006892 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 3 BETA

DNMT3B TATTCACATGCAAAGTAGTCCT

v2HS_77240 NM_000207 INSULIN INS GTTCACAAAGGCTGCGGCTGGG
v2HS_77244 NM_000208 INSULIN RECEPTOR INSR TTGAATTGCCAGCACATGCGCA
v2HS_77246 NM_000208 INSULIN RECEPTOR INSR ATTAGACAGGCCTTGGTAAGGC
v2HS_77247 NM_000208 INSULIN RECEPTOR INSR ATAAATGATGTCACTCTTGGCC
v2HS_77395 BC028196 TBC1 (TRE-2/USP6, BUB2, CDC16) 

DOMAIN FAMILY, MEMBER 1
TBC1D1 ATTTAGCACAAGATTATCAGCC

v2HS_77397 BC028196 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 ATATTCCATCAGTGATTTAGCA

v2HS_77400 BC028196 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 ATAAATAGTCTCAGGGCCACTG

v2HS_77581 NM_006875 PIM-2 ONCOGENE PIM2 ATATGAACTAAGTTTGTGTGGT
v2HS_77582 NM_006875 PIM-2 ONCOGENE PIM2 ATAGTCAAAGAGATCCTGGGCG
v2HS_77585 NM_006875 PIM-2 ONCOGENE PIM2 ATACTGGACTTTAATGACTGGT
v2HS_77677 NM_006871 RECEPTOR-INTERACTING SERINE-

THREONINE KINASE 3
RIPK3 TTTAGGAACAGAGCTGGGAGGC

v2HS_77678 NM_006871 RECEPTOR-INTERACTING SERINE-
THREONINE KINASE 3

RIPK3 TATACCAACCCTGTGGCCTGCT

v2HS_77679 NM_006871 RECEPTOR-INTERACTING SERINE-
THREONINE KINASE 3

RIPK3 TTATCCAGACTTGCCATGGCCT

v2HS_77744 NM_006868 RAB31, MEMBER RAS ONCOGENE FAMILY RAB31 AATATCATACACGATAACAGCT

v2HS_77748 NM_006868 RAB31, MEMBER RAS ONCOGENE FAMILY RAB31 AACAAGGAAGGTTGTAAAGCCT

v2HS_77772 NM_006861 RAB35, MEMBER RAS ONCOGENE FAMILY RAB35 TTAAATAACGGCACGAAACTGA

v2HS_77774 NM_006861 RAB35, MEMBER RAS ONCOGENE FAMILY RAB35 CTTTCAATACAGAAATACTCCT

v2HS_77797 AK074082 ERYTHROPOIETIN RECEPTOR EPOR ATCTCTCTGCTGCTGAGGTGGT
v2HS_77933 NM_006852 TOUSLED-LIKE KINASE 2 TLK2 ATACCAATAAGTACCAGCACCT
v2HS_77935 NM_006852 TOUSLED-LIKE KINASE 2 TLK2 AACAAGTAGGGATCACAGGCCA
v2HS_77937 NM_006852 TOUSLED-LIKE KINASE 2 TLK2 ATCCATGATCTTCGAAAGACCA
v2HS_78084 NM_006843 SERINE DEHYDRATASE SDS TTGAAGGAGCCGGAGGGCTGGG
v2HS_78186 NM_006837 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 TTATTAAGTGGAATAGTCTGGT

v2HS_78187 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 TTTGGGTATGTCCTAAAGGCGC

v2HS_78189 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 TTTCAGACAAATCAAAGACCTG

v2HS_78265 NM_006833 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 6 (ARABIDOPSIS)

COPS6 TTAAAGTGTAGAACAGAGACCA

v2HS_78266 NM_006833 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 6 (ARABIDOPSIS)

COPS6 TTATCATGTTTATAAGGTTGGG

v2HS_78267 NM_006833 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 6 (ARABIDOPSIS)

COPS6 TTGACCAACCAGTGTGGTGCCT
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v2HS_78268 NM_006833 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 6 (ARABIDOPSIS)

COPS6 AGGTAAGATGATGTAGAGGGTG

v2HS_78443 NM_006825 CYTOSKELETON-ASSOCIATED PROTEIN 4 CKAP4 ATTGTAAATAAGTTAACTGGGC

v2HS_78556 XM_071218 #N/A #N/A TATACCAGTGATGAATTTCCCA
v2HS_78557 XM_071218 #N/A #N/A TGAGGATTAAATAAAGCTTGGG
v2HS_78650 M64929 PROTEIN PHOSPHATASE 2 (FORMERLY 

2A), REGULATORY SUBUNIT B (PR 52), 
ALPHA ISOFORM

PPP2R2A ATTAAATCCCATAGCATGACTG

v2HS_78652 NM_002717 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
ALPHA ISOFORM

PPP2R2A AATATTCTTCGTGGACTGGCCT

v2HS_78718 NM_006814 PROTEASOME (PROSOME, MACROPAIN) 
INHIBITOR SUBUNIT 1 (PI31)

PSMF1 ATTAATAAACGGAAGGTGCCTG

v2HS_78759 NM_006813 PROLINE-RICH NUCLEAR RECEPTOR 
COACTIVATOR 1

PNRC1 TTTAAGTGTACTGCCATCAGCT

v2HS_78764 NM_006813 PROLINE-RICH NUCLEAR RECEPTOR 
COACTIVATOR 1

PNRC1 ATAATACAAGCTGTTTGTATGT

v2HS_78805 NM_014688 #N/A #N/A ATAAATTACCACTGTGCGTGCA
v2HS_78808 XM_374768 USP6 N-TERMINAL LIKE USP6NL TTTAGCAACTATTTCAGCTCGC
v2HS_78856 NM_014683 UNC-51-LIKE KINASE 2 (C. ELEGANS) ULK2 ATTCCTGAACATCATAGAGTGC
v2HS_78857 NM_014683 UNC-51-LIKE KINASE 2 (C. ELEGANS) ULK2 TTTCTACAGCACAATTATAGAT
v2HS_78859 NM_014683 UNC-51-LIKE KINASE 2 (C. ELEGANS) ULK2 TTAGATTAATGCCAAAGAGCTC
v2HS_79152 NM_014671 UBIQUITIN PROTEIN LIGASE E3C UBE3C ATATAGAGACCTATAATACCCA
v2HS_79153 NM_014671 UBIQUITIN PROTEIN LIGASE E3C UBE3C TTAGTGAATGACTAAACAAGGA
v2HS_79154 NM_014671 UBIQUITIN PROTEIN LIGASE E3C UBE3C TAATCAACAAATATAGAGACCT
v2HS_79155 XM_376730 #N/A #N/A AATTCCATCCAGAAATGGACCA
v2HS_79156 XM_376730 #N/A #N/A ATATCTTCTTGTTCTGACAGCC
v2HS_79301 AB018326 PHD FINGER PROTEIN 14 PHF14 TTACAATAGGACTGTAGAGCCA
v2HS_79305 NM_014660 PHD FINGER PROTEIN 14 PHF14 ATTTGTCAATATCTCCAAAGGC
v2HS_79317 XM_047776 #N/A #N/A CCCATAGATGAGGGACAGGGCG
v2HS_79652 NM_014648 ZINC FINGER DAZ INTERACTING 

PROTEIN 3
DZIP3 ATTCTGTTGAAGATTCACTGGG

v2HS_79653 AA766068 ZINC FINGER DAZ INTERACTING 
PROTEIN 3

DZIP3 TTTAGAGATGTCAGAAGATGGC

v2HS_79656 AA766068 ZINC FINGER DAZ INTERACTING 
PROTEIN 3

DZIP3 TTTGAGGAACAGTAAGTATGGG

v2HS_79657 NM_014648 ZINC FINGER DAZ INTERACTING 
PROTEIN 3

DZIP3 TTCTGCAAACTGTATCTCAGGG

v2HS_79921 NM_015294 TRIPARTITE MOTIF-CONTAINING 37 TRIM37 TTCGAGAATATGATGCTGTGGG
v2HS_80116 NM_015288 PHD FINGER PROTEIN 15 PHF15 ATCTGCCATGAAATAATGCCCA
v2HS_80294 NM_014622 LOSS OF HETEROZYGOSITY, 11, 

CHROMOSOMAL REGION 2, GENE A
LOH11CR2A TTGAAATAACAGCCTATAGGTA

v2HS_80297 NM_014622 LOSS OF HETEROZYGOSITY, 11, 
CHROMOSOMAL REGION 2, GENE A

LOH11CR2A AATTACACTAAACGTGTCTGTA

v2HS_80442 XM_291403 #N/A #N/A TTAGGGTAGAACAGTATCTTGT
v2HS_80456 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 

DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L ATGATCAATGAAGAAGGGCCGG

v2HS_80457 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L TTCCAGAACCACTGAATGACGG

v2HS_80458 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L ATGAAGAAACCATCTAAGAGCT

v2HS_80459 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L TATGATTGACATAGTATGTGCG

v2HS_80460 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L TTATGATCAATGAAGAAGGGCC

v2HS_80461 NM_015277 NEURAL PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
4-LIKE

NEDD4L AATGATCCTCATTACAGAGGCC
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v2HS_80549 NM_015271 TRIPARTITE MOTIF-CONTAINING 2 TRIM2 TTAGCTACATAAATCCTGTCCC
v2HS_80594 XM_304057 #N/A #N/A TTTGTGATTGATTCTCTTATCT
v2HS_80675 XM_085681 #N/A #N/A TTTATGGTGCAGGCTCTGCTTC
v2HS_80810 NM_022480 KELCH-LIKE 25 (DROSOPHILA) KLHL25 AATGTTCAGCAGTTCTCTCGGG
v2HS_80903 XM_304040 #N/A #N/A GAAAGTTTGAAGATTCCCTGGC
v2HS_80904 XM_304040 #N/A #N/A AAGAGCAAACAAGTTCCGTTGG
v2HS_80907 XM_304040 #N/A #N/A TCTCATTAGTTCAGCATTCCCG
v2HS_80983 NM_022474 MEMBRANE PROTEIN, PALMITOYLATED 5 

(MAGUK P55 SUBFAMILY MEMBER 5)
MPP5 TTGCCGTATCAAAGTAGTGGCC

v2HS_80984 NM_022474 MEMBRANE PROTEIN, PALMITOYLATED 5 
(MAGUK P55 SUBFAMILY MEMBER 5)

MPP5 TAATCACATCAATATTTGTGTG

v2HS_80985 NM_022474 MEMBRANE PROTEIN, PALMITOYLATED 5 
(MAGUK P55 SUBFAMILY MEMBER 5)

MPP5 TTAAAGCTACAGCTATAGAGAC

v2HS_80986 NM_022474 MEMBRANE PROTEIN, PALMITOYLATED 5 
(MAGUK P55 SUBFAMILY MEMBER 5)

MPP5 GTTTCCTAAGCAAATACTGCCT

v2HS_81021 NM_022471 GERM CELL-LESS HOMOLOG 1 
(DROSOPHILA)-LIKE

GMCL1L ATAAGTTAGAGGAACCAATGAG

v2HS_81069 AF357835 BTB AND CNC HOMOLOGY 1, BASIC 
LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 2

BACH2 AATTATCATCAGGTGAGGGTAG

v2HS_81168 XM_092884 #N/A #N/A ATCTATATTAAGTTTCTCTGCC
v2HS_81169 XM_092884 #N/A #N/A CAAATCGATGACCTTCATGGGC
v2HS_81171 XM_092884 #N/A #N/A TTTGGTTGGGTTCATAGGAGGT
v2HS_81172 XM_092884 #N/A #N/A TTTCAGAAGTCTCTACAGTCTT
v2HS_81193 NM_015247 CYLINDROMATOSIS (TURBAN TUMOR 

SYNDROME)
CYLD AATGCTAAAGAGTTACAGCGCT

v2HS_81195 NM_015247 CYLINDROMATOSIS (TURBAN TUMOR 
SYNDROME)

CYLD TTTATGATTCAGCCTCTTCGGA

v2HS_81196 NM_015247 CYLINDROMATOSIS (TURBAN TUMOR 
SYNDROME)

CYLD ATATACTGTCCTATACTTCCCT

v2HS_81219 NM_022467 CARBOHYDRATE (N-
ACETYLGALACTOSAMINE 4-0) 
SULFOTRANSFERASE 8

CHST8 ATTTGGAACCTTAATCCAAGGG

v2HS_81220 NM_022467 CARBOHYDRATE (N-
ACETYLGALACTOSAMINE 4-0) 
SULFOTRANSFERASE 8

CHST8 CGAAGATACGGGACACGTGGCG

v2HS_81221 NM_022467 CARBOHYDRATE (N-
ACETYLGALACTOSAMINE 4-0) 
SULFOTRANSFERASE 8

CHST8 GTAGTAGAAGTCGTAGGTGCGC

v2HS_81459 BG528177 RING FINGER PROTEIN 25 RNF25 TTTCGGATAGAGATCTGTGGCA
v2HS_81476 AF322907 NUCLEAR RECEPTOR BINDING SET 

DOMAIN PROTEIN 1
NSD1 TTTCTATGTCACTTGAATCCCT

v2HS_81479 AF322907 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 TTCTTGCAGGAGACGAGCTGGC

v2HS_81480 AF322907 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 TTTATCACAAACATTTAACCGT

v2HS_81736 NM_022445 THIAMIN PYROPHOSPHOKINASE 1 TPK1 TTAGGCTAAGTCAGTAACTGTG
v2HS_81737 NM_022445 THIAMIN PYROPHOSPHOKINASE 1 TPK1 TTCACAGATGCCATAATCTGGT
v2HS_81738 NM_022445 THIAMIN PYROPHOSPHOKINASE 1 TPK1 ATAAGGTCAGAGTGACCTGGTG
v2HS_81741 NM_022445 THIAMIN PYROPHOSPHOKINASE 1 TPK1 TAAATGCCACAATCACGCGGGC
v2HS_820 BC017083 PIM-3 ONCOGENE PIM3 ATAAATAACAGAGTTGGCGGCG
v2HS_82175 AW672969 CHROMOSOME 16 OPEN READING 

FRAME 28
C16ORF28 ATACTATTTGCACTTAATTGGA

v2HS_82176 NM_023076 CHROMOSOME 16 OPEN READING 
FRAME 28

C16ORF28 TATAACCTCTAACTAAATTCCT

v2HS_82177 NM_023076 CHROMOSOME 16 OPEN READING 
FRAME 28

C16ORF28 TTCACAGTACACATATAAAGCT

v2HS_82179 NM_023076 CHROMOSOME 16 OPEN READING 
FRAME 28

C16ORF28 ACATCTCAATCCATAATCACTC

v2HS_82192 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z TAAAGACATCTCTTTGACTCCT
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v2HS_82194 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 

(PUTATIVE)
UBE2Z AATACCCATCAGAGACAGTGAC

v2HS_82195 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z ATACTCAAGCAGACTTTCCCAT

v2HS_82196 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z ATACAGTCAGATATAAAGACAT

v2HS_82197 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z TAAAGCTTACTGATCAGCAGCC

v2HS_82406 NM_000194 HYPOXANTHINE 
PHOSPHORIBOSYLTRANSFERASE 1 
(LESCH-NYHAN SYNDROME)

HPRT1 TAAAGTTGAGAGATCATCTCCA

v2HS_82408 NM_000194 HYPOXANTHINE 
PHOSPHORIBOSYLTRANSFERASE 1 
(LESCH-NYHAN SYNDROME)

HPRT1 TAAATCAAGGTCATAACCTGGT

v2HS_82409 NM_000194 HYPOXANTHINE 
PHOSPHORIBOSYLTRANSFERASE 1 
(LESCH-NYHAN SYNDROME)

HPRT1 ATATCCTACAACAAACTTGTCT

v2HS_82512 NM_000187 HOMOGENTISATE 1,2-DIOXYGENASE 
(HOMOGENTISATE OXIDASE)

HGD TTTATTAATGACCGTGTAACCA

v2HS_82514 NM_000187 HOMOGENTISATE 1,2-DIOXYGENASE 
(HOMOGENTISATE OXIDASE)

HGD TTATGGTAGCAATGTTCCAGTC

v2HS_82521 NM_000188 HEXOKINASE 1 HK1 CAAACCATGCAAAGTGGCAGGG
v2HS_82525 NM_000189 HEXOKINASE 2 HK2 ATCAGTAACAACATCAGTGCTG
v2HS_82579 NM_015466 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 23
PTPN23 TTTGGCAAAGATGTCAGGGCCT

v2HS_82622 NM_000180 GUANYLATE CYCLASE 2D, MEMBRANE 
(RETINA-SPECIFIC)

GUCY2D ATACCATGGCACATGGCCTGGT

v2HS_82623 NM_000180 GUANYLATE CYCLASE 2D, MEMBRANE 
(RETINA-SPECIFIC)

GUCY2D CTAAAGTACAGTGTCACTTGCT

v2HS_82627 NM_000180 GUANYLATE CYCLASE 2D, MEMBRANE 
(RETINA-SPECIFIC)

GUCY2D ATAGATGGTGCCAAAGAGTGGG

v2HS_82725 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 TTTCACATTGCCACCGTTGGTG

v2HS_82736 NM_000177 GELSOLIN (AMYLOIDOSIS, FINNISH 
TYPE)

GSN GTACAGAATGATGTAGCTGTCG

v2HS_82796 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 TTATAGAAGTCCATCACATCTC

v2HS_82797 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 AATAAATTGCATGTAAAGCTGC

v2HS_82798 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 ATTAATAATCAGATCAGGAGCA

v2HS_82950 NM_000166 GAP JUNCTION PROTEIN, BETA 1, 32KDA 
(CONNEXIN 32, CHARCOT-MARIE-TOOTH 
NEUROPATHY, X-LINKED)

GJB1 TTAATGTGTAACATTTCAGGCA

v2HS_82953 NM_000167 GLYCEROL KINASE GK TTACATAGTAAGAAACATCCTG
v2HS_82956 NM_203391 GLYCEROL KINASE GK TTATGGAATACCACTTTCTGGA
v2HS_82965 NM_000168 GLI-KRUPPEL FAMILY MEMBER GLI3 

(GREIG CEPHALOPOLYSYNDACTYLY 
SYNDROME)

GLI3 TTAATGTAGGGATGTGGAGGGC

v2HS_82970 NM_000168 GLI-KRUPPEL FAMILY MEMBER GLI3 
(GREIG CEPHALOPOLYSYNDACTYLY 
SYNDROME)

GLI3 TTTATATGGTGCACAAGCTGCT

v2HS_83010 NM_000165 GAP JUNCTION PROTEIN, ALPHA 1, 
43KDA (CONNEXIN 43)

GJA1 TAATGTAAACACCATATTGGCC

v2HS_83011 NM_000165 GAP JUNCTION PROTEIN, ALPHA 1, 
43KDA (CONNEXIN 43)

GJA1 CTAGATCTCCAGGTCATCAGGC

v2HS_83012 NM_000165 GAP JUNCTION PROTEIN, ALPHA 1, 
43KDA (CONNEXIN 43)

GJA1 TTTAAATACCAACATGCACCTC

v2HS_83014 NM_000165 GAP JUNCTION PROTEIN, ALPHA 1, 
43KDA (CONNEXIN 43)

GJA1 TTCAGTAATAGCATTACTGCTA
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v2HS_83022 NM_000166 GAP JUNCTION PROTEIN, BETA 1, 32KDA 

(CONNEXIN 32, CHARCOT-MARIE-TOOTH 
NEUROPATHY, X-LINKED)

GJB1 TTAGTTTCATAATTGGAGACGC

v2HS_83044 NM_000162 GLUCOKINASE (HEXOKINASE 4, 
MATURITY ONSET DIABETES OF THE 
YOUNG 2)

GCK AATTGATTCCAGCGAGAAAGGT

v2HS_83176 NM_000154 GALACTOKINASE 1 GALK1 TTAGAGTTGGTGATGAGCACGG
v2HS_83177 NM_000154 GALACTOKINASE 1 GALK1 TAGTCGTCTCTGAGTGAGCGGT
v2HS_83178 NM_000154 GALACTOKINASE 1 GALK1 CATAGTCGTCTCTGAGTGAGCG
v2HS_83221 BC041889 TPTE PSEUDOGENE LOC220115 ATATCTATTCTGAGAAGGAGTT
v2HS_83222 BC041889 TPTE PSEUDOGENE LOC220115 TATTTCACTGGCAATCAGGCAG
v2HS_83223 BC040872 SOLUTE CARRIER FAMILY 13 

(SODIUM/SULFATE SYMPORTERS), 
MEMBER 4

SLC13A4 TTTCAGTGTCATGAAATACCCG

v2HS_83314 XM_166264 #N/A #N/A TTAAGTATTAAGAGTTTCCTCT
v2HS_83317 XM_166264 #N/A #N/A AATATACGTCGCATGAACTCAT
v2HS_83488 NM_000142 FIBROBLAST GROWTH FACTOR 

RECEPTOR 3 (ACHONDROPLASIA, 
THANATOPHORIC DWARFISM)

FGFR3 ATAGCTTTACAAATATACAGGT

v2HS_83489 NM_000142 FIBROBLAST GROWTH FACTOR 
RECEPTOR 3 (ACHONDROPLASIA, 
THANATOPHORIC DWARFISM)

FGFR3 AATATCTTCACTGGAATCACCT

v2HS_83493 NM_000142 FIBROBLAST GROWTH FACTOR 
RECEPTOR 3 (ACHONDROPLASIA, 
THANATOPHORIC DWARFISM)

FGFR3 AAGGACCAGACGTCACTCTGGT

v2HS_83539 NM_000141 FIBROBLAST GROWTH FACTOR 
RECEPTOR 2 (BACTERIA-EXPRESSED 
KINASE, KERATINOCYTE GROWTH 
FACTOR RECEPTOR, CRANIOFACIAL 
DYSOSTOSIS 1, CROUZON SYNDROME, 
PFEIFFER SYNDROME, JACKSON-WEISS 
SYNDROME)

FGFR2 TAAACCTTGCAGACAAACTCTA

v2HS_83540 AB030077 FIBROBLAST GROWTH FACTOR 
RECEPTOR 2 (BACTERIA-EXPRESSED 
KINASE, KERATINOCYTE GROWTH 
FACTOR RECEPTOR, CRANIOFACIAL 
DYSOSTOSIS 1, CROUZON SYNDROME, 
PFEIFFER SYNDROME, JACKSON-WEISS 
SYNDROME)

FGFR2 CAACTATGACATAGAGAGGCCC

v2HS_83614 BI553246 WILLIAMS-BEUREN SYNDROME 
CHROMOSOME REGION 10

BAZ1B ATATCCAACAAAGTCATCTGCT

v2HS_83616 BI553246 WILLIAMS-BEUREN SYNDROME 
CHROMOSOME REGION 10

BAZ1B TATTGTCATCTGTGTCTGAGCC

v2HS_83618 BI553246 WILLIAMS-BEUREN SYNDROME 
CHROMOSOME REGION 10

BAZ1B AATAGGATACTGAGCATCTGGT

v2HS_83660 XM_094074 FRAS1 RELATED EXTRACELLULAR 
MATRIX 3

FREM3 ATTGAAGTTGAGTGAAAGAGGC

v2HS_83661 XM_094074 FRAS1 RELATED EXTRACELLULAR 
MATRIX 3

FREM3 TTATGGCTAGCCACTGGGACCA

v2HS_83662 XM_094074 FRAS1 RELATED EXTRACELLULAR 
MATRIX 3

FREM3 ATTTCTGTGGAGGCTGGTAGGC

v2HS_83663 XM_094074 FRAS1 RELATED EXTRACELLULAR 
MATRIX 3

FREM3 TTTCACTGTCACCATGAAGGCA

v2HS_83665 XM_094074 FRAS1 RELATED EXTRACELLULAR 
MATRIX 3

FREM3 ATAAACTGTTGATTCATCTCCA

v2HS_83667 NM_000132 COAGULATION FACTOR VIII, 
PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 TAAACGTATGAGGCTTAACCTG

v2HS_83668 NM_000132 COAGULATION FACTOR VIII, 
PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 TTATTGGTCAGAATTAAGACCA
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v2HS_83770 NM_000123 EXCISION REPAIR CROSS-

COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 5 (XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP G 
(COCKAYNE SYNDROME))

ERCC5 TTCGTTTAGAATCTGAAAGCCT

v2HS_83771 NM_000123 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 5 (XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP G 
(COCKAYNE SYNDROME))

ERCC5 TTTGGAACTGAGTCTGTGGGCT

v2HS_83773 NM_000123 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 5 (XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP G 
(COCKAYNE SYNDROME))

ERCC5 ATATCTTGCCATTCATGGAGCG

v2HS_83774 NM_000123 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 5 (XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP G 
(COCKAYNE SYNDROME))

ERCC5 TTAATGGCTGAAAGAGTCCGGG

v2HS_83775 NM_000123 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 5 (XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP G 
(COCKAYNE SYNDROME))

ERCC5 ATTCATTGAGAATTTCCATGGC

v2HS_83784 NM_000124 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 6

PGBD3 TTTACTTCAGCTCCTTTAGCCT

v2HS_83785 NM_000124 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 6

PGBD3 ATTGTATCTCGTAATCAGTGGC

v2HS_83795 NM_000125 ESTROGEN RECEPTOR 1 ESR1 TTTGCCTTTCACATAACTAGCT
v2HS_83809 NM_000121 ERYTHROPOIETIN RECEPTOR EPOR ATATTGGATCCCTGATCATCTG
v2HS_83810 NM_000121 ERYTHROPOIETIN RECEPTOR EPOR TAAGTCTTGAGTCTGCACTGGT
v2HS_83812 NM_000121 ERYTHROPOIETIN RECEPTOR EPOR GTTCCATAAGTCTTGAGTCTGC
v2HS_83814 NM_000122 EXCISION REPAIR CROSS-

COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 3 (XERODERMA PIGMENTOSUM 
GROUP B COMPLEMENTING)

ERCC3 TTTCGTGATCACCTTGAAGCTA

v2HS_83816 NM_000122 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 3 (XERODERMA PIGMENTOSUM 
GROUP B COMPLEMENTING)

ERCC3 GTACTCATGCACATGGGTTGGT

v2HS_83817 NM_000122 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 3 (XERODERMA PIGMENTOSUM 
GROUP B COMPLEMENTING)

ERCC3 TTTGCTTGTGAAAGTCTCTGTG

v2HS_83930 NM_181312 TAFAZZIN (CARDIOMYOPATHY, DILATED 
3A (X-LINKED); ENDOCARDIAL 
FIBROELASTOSIS 2; BARTH SYNDROME)

TAZ ATTCCTCTTGAATGAAGTCCGT
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v2HS_83935 NM_181312 TAFAZZIN (CARDIOMYOPATHY, DILATED 

3A (X-LINKED); ENDOCARDIAL 
FIBROELASTOSIS 2; BARTH SYNDROME)

TAZ TTCAGGTTCCAGATGTGGCGGA

v2HS_83936 NM_000118 ENDOGLIN (OSLER-RENDU-WEBER 
SYNDROME 1)

ENG TTTAGTACCAGGGTCATGGCGT

v2HS_83937 NM_000118 ENDOGLIN (OSLER-RENDU-WEBER 
SYNDROME 1)

ENG TTGCTTGTGCAACCAGACAGGT

v2HS_83938 NM_000118 ENDOGLIN (OSLER-RENDU-WEBER 
SYNDROME 1)

ENG ATGAAGTGAGACAATGCTGGCC

v2HS_84012 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 ATTCCATAACTCGTCCCATGTC
v2HS_84045 NM_000110 DIHYDROPYRIMIDINE DEHYDROGENASE DPYD ATTTAACTCCAGGGCATCTGCT

v2HS_84046 NM_000110 DIHYDROPYRIMIDINE DEHYDROGENASE DPYD TTTAATATCAAGATTAGTTGGA

v2HS_84048 NM_000110 DIHYDROPYRIMIDINE DEHYDROGENASE DPYD ATTTATAAACTTCAATCCGGCC

v2HS_84094 NM_006793 PEROXIREDOXIN 3 PRDX3 TTTCTGTAGGACACACAAAGGT
v2HS_84102 NM_033389 SLINGSHOT HOMOLOG 2 (DROSOPHILA) SSH2 TTAAGTCTGGAAACTTGTTGGC

v2HS_84103 NM_000107 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 2, 48KDA

DDB2 ATTCCAGAGCATGATATCTCCC

v2HS_84105 NM_000107 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 2, 48KDA

DDB2 AATTAGGATCTGGGTATCGGCC

v2HS_84106 NM_000107 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 2, 48KDA

DDB2 TTGTAATATCCGGTAAGAATCC

v2HS_84107 BC001160 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 2, 48KDA

DDB2 ATCAAATAACTGCTTGATCCCT

v2HS_84147 NM_000104 CYTOCHROME P450, FAMILY 1, 
SUBFAMILY B, POLYPEPTIDE 1

CYP1B1 ATAAGAACACATCTTAGGATCT

v2HS_84150 NM_000104 CYTOCHROME P450, FAMILY 1, 
SUBFAMILY B, POLYPEPTIDE 1

CYP1B1 ATATAATAATTCATTGGGCCCT

v2HS_84151 NM_000104 CYTOCHROME P450, FAMILY 1, 
SUBFAMILY B, POLYPEPTIDE 1

CYP1B1 ATTTATGCTCACCTTAAACGCT

v2HS_84174 NM_000107 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 2, 48KDA

DDB2 TTCATTAAGCGAACTGATGCCA

v2HS_84182 NM_000102 CYTOCHROME P450, FAMILY 17, 
SUBFAMILY A, POLYPEPTIDE 1

CYP17A1 ATTCTGTATGACATTCAACTCA

v2HS_84188 NM_031226 CYTOCHROME P450, FAMILY 19, 
SUBFAMILY A, POLYPEPTIDE 1

CYP19A1 TAAATCTCTCAGGTAACTGTTA

v2HS_84190 NM_031226 CYTOCHROME P450, FAMILY 19, 
SUBFAMILY A, POLYPEPTIDE 1

CYP19A1 ATATAACACAAGTAAAGTGGTG

v2HS_84191 NM_031226 CYTOCHROME P450, FAMILY 19, 
SUBFAMILY A, POLYPEPTIDE 1

CYP19A1 TTTGTTAATGAAGGCCTATCCT

v2HS_84193 NM_031226 CYTOCHROME P450, FAMILY 19, 
SUBFAMILY A, POLYPEPTIDE 1

CYP19A1 TTTCTCTTGTAGCCTGGTTCTC

v2HS_84279 XM_166213 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 TTTATTTCACTCTTGCTGACGG
v2HS_84281 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 TTTATATTACCTACGTAGAGAG
v2HS_84318 NM_006782 ZINC FINGER PROTEIN-LIKE 1 ZFPL1 ATCATAGCAGACAAGGCGGGTC
v2HS_84364 NM_006777 ZINC FINGER AND BTB DOMAIN 

CONTAINING 33
ZBTB33 TAAAGTAATGATCTTCTGACCC

v2HS_84366 NM_006777 ZINC FINGER AND BTB DOMAIN 
CONTAINING 33

ZBTB33 TTTGATTTCTGTATTACAAGGT

v2HS_84367 NM_006777 ZINC FINGER AND BTB DOMAIN 
CONTAINING 33

ZBTB33 ATTTCACTCCTAATAACTGCCC

v2HS_84369 NM_006777 ZINC FINGER AND BTB DOMAIN 
CONTAINING 33

ZBTB33 ATACCTTCTCACAGTAACGGCA

v2HS_84377 NM_052828 TRIPARTITE MOTIF-CONTAINING 10 TRIM10 GAAGAAGTAGATCTTCCCTCCG
v2HS_84379 NM_006778 TRIPARTITE MOTIF-CONTAINING 10 TRIM10 TTCAATAAGAGCACTAAACCGG
v2HS_84381 NM_052828 TRIPARTITE MOTIF-CONTAINING 10 TRIM10 TTCCAGAAACATCTTCATCTCC
v2HS_84431 NM_013993 DISCOIDIN DOMAIN RECEPTOR FAMILY, 

MEMBER 1
DDR1 TTATTATTACCTGCCTAGTGCA

v2HS_84432 NM_013993 DISCOIDIN DOMAIN RECEPTOR FAMILY, 
MEMBER 1

DDR1 ATTAGAGGTGATGGGCTGTCGG

v2HS_84433 NM_013993 DISCOIDIN DOMAIN RECEPTOR FAMILY, 
MEMBER 1

DDR1 ATGTTGTTACAGTGGACCTGCA
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v2HS_84565 NM_006766 MYST HISTONE ACETYLTRANSFERASE 

(MONOCYTIC LEUKEMIA) 3
MYST3 TTCTTTGTGGACTCCAGGTGGC

v2HS_84574 NM_006767 LEUCINE-ZIPPER-LIKE TRANSCRIPTION 
REGULATOR 1

LZTR1 AATACTCAGCAAGGGACACGGG

v2HS_84576 NM_006767 LEUCINE-ZIPPER-LIKE TRANSCRIPTION 
REGULATOR 1

LZTR1 TTCATATAAGTCTAGATCAGGG

v2HS_84578 NM_006768 BRCA1 ASSOCIATED PROTEIN BRAP ATATAGGTGCATAATACCATGA
v2HS_84579 NM_006768 BRCA1 ASSOCIATED PROTEIN BRAP TTAGTTCATCTGGGTTGGACTT
v2HS_84581 NM_006768 BRCA1 ASSOCIATED PROTEIN BRAP TATCAGCACCATATATTGGTTG
v2HS_84593 NM_006761 TYROSINE 3-

MONOOXYGENASE/TRYPTOPHAN 5-
MONOOXYGENASE ACTIVATION 
PROTEIN, EPSILON POLYPEPTIDE

YWHAE TTATATGCAACAGATAGGAGGT

v2HS_84594 NM_006761 TYROSINE 3-
MONOOXYGENASE/TRYPTOPHAN 5-
MONOOXYGENASE ACTIVATION 
PROTEIN, EPSILON POLYPEPTIDE

YWHAE TTAACCTCTCTCTTAGATGCTT

v2HS_84596 NM_006761 TYROSINE 3-
MONOOXYGENASE/TRYPTOPHAN 5-
MONOOXYGENASE ACTIVATION 
PROTEIN, EPSILON POLYPEPTIDE

YWHAE ATTGACTCCACCATTTCGTCGT

v2HS_84771 NM_013958 NEUREGULIN 1 NRG1 ATCACTTTGCACATATACTCTC
v2HS_84773 NM_013964 NEUREGULIN 1 NRG1 TATTCTAATGGGAGACTCTGAA
v2HS_84774 NM_013958 NEUREGULIN 1 NRG1 CATATACTCTCCAGAATCAGCC
v2HS_84858 NM_006741 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 1A
PPP1R1A TTGAAATAAGGGACAGCGGTCC

v2HS_84936 NM_013959 NEUREGULIN 1 NRG1 ATTGACTATCAATTTGTATCAC
v2HS_84938 NM_013958 NEUREGULIN 1 NRG1 TTTGTTAATGTTCTCATGCGAC
v2HS_84956 NM_006736 DNAJ (HSP40) HOMOLOG, SUBFAMILY B, 

MEMBER 2
DNAJB2 TTATTGACTTCCAGCATTTCCC

v2HS_84958 NM_006736 DNAJ (HSP40) HOMOLOG, SUBFAMILY B, 
MEMBER 2

DNAJB2 GTCAGACAGCACTTCATATGCC

v2HS_85162 BG773413 RING FINGER PROTEIN 157 RNF157 ATATTCTCTGAGGATGGATGCT
v2HS_85166 BG773413 RING FINGER PROTEIN 157 RNF157 TACCATTCTGGAACTCTTCCGT
v2HS_85542 NM_007371 BROMODOMAIN CONTAINING 3 BRD3 TTTCTTGACGACAGGCGGCGTA
v2HS_85543 NM_007371 BROMODOMAIN CONTAINING 3 BRD3 ATACAGTACCCATATCCGAGAC
v2HS_85545 NM_007371 BROMODOMAIN CONTAINING 3 BRD3 AATGACAAGGACAATGCGTGTT
v2HS_85617 NM_006712 FAS-ACTIVATED SERINE/THREONINE 

KINASE
FASTK TAGTTCAGTCGCCCAAAGGGCA

v2HS_85661 NM_014586 HORMONALLY UPREGULATED NEU-
ASSOCIATED KINASE

HUNK ATGATTCAGAACTGCCTCTCTG

v2HS_85662 NM_014586 HORMONALLY UPREGULATED NEU-
ASSOCIATED KINASE

HUNK TTAAACAACAGGATGAACACAG

v2HS_85663 NM_014586 HORMONALLY UPREGULATED NEU-
ASSOCIATED KINASE

HUNK TACCTAAAGTAGATAACAAGGC

v2HS_85664 NM_014586 HORMONALLY UPREGULATED NEU-
ASSOCIATED KINASE

HUNK AATGACTGTGATATTGTTCTCT

v2HS_85668 NM_014587 SRY (SEX DETERMINING REGION Y)-BOX 
8

SOX8 AAGTACAAAGAAGCAACTTCTC

v2HS_85691 NM_013239 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B'', BETA

PPP2R3B ATACTCGTACAGGTCCACGGCG

v2HS_85743 NM_006708 GLYOXALASE I GLO1 TAAAGCACTCACATAAATCCAT
v2HS_85744 NM_006708 GLYOXALASE I GLO1 TTTCTTCACAAATTTGACTCCC
v2HS_85745 NM_006708 GLYOXALASE I GLO1 ATTTCAATCCAGTAGCCATCAG
v2HS_85746 NM_006708 GLYOXALASE I GLO1 ATCTTGAATCACATTGTTTCCT
v2HS_85865 NM_006703 DIPHOSPHOINOSITOL POLYPHOSPHATE 

PHOSPHOHYDROLASE
NUDT3 TAAGACAAACAGGAACACTTCA

v2HS_85958 NM_014577 BROMODOMAIN CONTAINING 1 BRD1 ATTAAATAAGTGGTACTCTGTG
v2HS_85998 NM_007358 METAL RESPONSE ELEMENT BINDING 

TRANSCRIPTION FACTOR 2
MTF2 ATATCTACCCACTGTAATGGTA

v2HS_85999 NM_007358 METAL RESPONSE ELEMENT BINDING 
TRANSCRIPTION FACTOR 2

MTF2 TTAATGTATGTCATAAGCTCAA
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v2HS_86002 NM_007358 METAL RESPONSE ELEMENT BINDING 

TRANSCRIPTION FACTOR 2
MTF2 ATATCCTATCCTAGAAACATTC

v2HS_86003 NM_007358 METAL RESPONSE ELEMENT BINDING 
TRANSCRIPTION FACTOR 2

MTF2 TATGTCCATCCTGTAAAGACAG

v2HS_86028 NM_014577 BROMODOMAIN CONTAINING 1 BRD1 TATACCCTTGAGCTTCTAACCG
v2HS_86029 NM_014577 BROMODOMAIN CONTAINING 1 BRD1 AATGTGATCCAAATAATCTGGT
v2HS_86036 NM_014572 LATS, LARGE TUMOR SUPPRESSOR, 

HOMOLOG 2 (DROSOPHILA)
LATS2 TTATCCTTTCCGCCTTTGTCCC

v2HS_86037 NM_014572 LATS, LARGE TUMOR SUPPRESSOR, 
HOMOLOG 2 (DROSOPHILA)

LATS2 TTTCAAGTGAAGTAATCGACGG

v2HS_86041 NM_014572 LATS, LARGE TUMOR SUPPRESSOR, 
HOMOLOG 2 (DROSOPHILA)

LATS2 TTTCTGGTAGAGGATCTTCCGC

v2HS_86048 NM_007355 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS B MEMBER 1

HSP90AB1 TTATGAGATCAGCTTTGGTCAT

v2HS_86049 NM_007355 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS B MEMBER 1

HSP90AB1 ATTTCTTGTAATTCTCCTTGTC

v2HS_86050 NM_007355 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS B MEMBER 1

HSP90AB1 ATGATGAGGGACATGAGTTGGG

v2HS_86051 NM_007355 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS B MEMBER 1

HSP90AB1 TTTGGTCATGCCAATGCCTGTG

v2HS_86053 NM_007355 HEAT SHOCK PROTEIN 90KDA ALPHA 
(CYTOSOLIC), CLASS B MEMBER 1

HSP90AB1 ATGCTTTAGTACCAGACTTGGC

v2HS_86212 NM_014567 BREAST CANCER ANTI-ESTROGEN 
RESISTANCE 1

BCAR1 AATATATACAGATTCCTGGGCA

v2HS_86334 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 TATAAGCTGCACTTCTTGTGGA

v2HS_86335 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 TACAGTCAGCATATTTGCAGGC

v2HS_86337 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 ATAGCTTGGATTATAAGCTGCA

v2HS_86338 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 TTTATCCCACCCATGGAGTCGT

v2HS_86339 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 TTAGAGTTTGAATATCTTTGCG

v2HS_86405 NM_133333 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 TAAACCCAAGAGCTGAAGATGC

v2HS_86407 NM_007331 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 TTATCTGAAGGACTTGAGATCT

v2HS_86409 NM_133333 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 TTTCAAACTGTCCTTCTCCTTC

v2HS_86643 NM_139266 SIGNAL TRANSDUCER AND ACTIVATOR 
OF TRANSCRIPTION 1, 91KDA

STAT1 ATATCCAGTTCCTTTAGGGCCA

v2HS_87005 NM_015178 RHO-RELATED BTB DOMAIN 
CONTAINING 2

RHOBTB2 TTTCTTGTTGCACCAAGAGGCA

v2HS_87125 XM_085588 #N/A #N/A TTATAAAGTGGACTTGACACCT
v2HS_87133 XM_047620 #N/A #N/A TTATAAATAGGTCTTGCCGTCC
v2HS_87135 XM_047620 #N/A #N/A TATTATAAATAGGTCTTGCCGT
v2HS_87169 NM_021729 VACUOLAR PROTEIN SORTING 11 

(YEAST)
VPS11 TTCCAGAAACTATATAGGACTG

v2HS_87170 BG704340 VACUOLAR PROTEIN SORTING 11 
(YEAST)

VPS11 TTAGAATCTGCTTGTCGGAGCT

v2HS_87199 NM_021724 NUCLEAR RECEPTOR SUBFAMILY 1, 
GROUP D, MEMBER 1

NR1D1 TTACACAGTAACACCATGCCAT

v2HS_87231 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 TATTACTAGCAAACTGACACCC

v2HS_87233 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 ATCACTTAAACTCATATCTCCT

v2HS_87235 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 TATAAAGATATGATAACGAGGT

v2HS_87289 NM_014501 UBIQUITIN-CONJUGATING ENZYME E2S UBE2S AACAAATCCAGGTCCCAGTGCC

v2HS_87343 NM_015153 KIAA0244 PROTEIN PHF3 TATATCATCCACAGGAAGAGGT
v2HS_87345 NM_015153 KIAA0244 PROTEIN PHF3 ATCTGGAATGAACAATGGTGGC
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v2HS_87406 XM_055481 MYB-LIKE, SWIRM AND MPN DOMAINS 1 MYSM1 TTTAACTTGAAGATTATGGCCG

v2HS_87444 NM_015148 PAS DOMAIN CONTAINING 
SERINE/THREONINE KINASE

PASK ATAGTCAGCAAGATTCACAGGC

v2HS_87445 NM_015148 PAS DOMAIN CONTAINING 
SERINE/THREONINE KINASE

PASK TTACTTGTACAAATATTCTGGG

v2HS_87446 NM_015148 PAS DOMAIN CONTAINING 
SERINE/THREONINE KINASE

PASK TTAATCAAGCAGGTCTGCAGCT

v2HS_87465 NM_022368 #N/A #N/A TTCTGGTTTCACTTGGTCACTC
v2HS_87469 BG166638 PRAJA 1 PJA1 ATAGGTTTAGGCTAACTGACTG
v2HS_87470 NM_145119 PRAJA 1 PJA1 TTAGGCTAACTGACTGATTGGT
v2HS_87650 NM_022353 O-SIALOGLYCOPROTEIN 

ENDOPEPTIDASE-LIKE 1
OSGEPL1 TTTGGTTCATAGCGGATGCCTT

v2HS_87651 NM_022353 O-SIALOGLYCOPROTEIN 
ENDOPEPTIDASE-LIKE 1

OSGEPL1 TTTATGGTAGTTGCAATTGCTG

v2HS_87727 BC009350 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2 ALPHA KINASE 4

EIF2AK4 ATTCCTCTTGGGACTGTGACCA

v2HS_87728 BC009350 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2 ALPHA KINASE 4

EIF2AK4 TTTCAGGTACAGCCCTTTGCCT

v2HS_87729 BC009350 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2 ALPHA KINASE 4

EIF2AK4 ATTTCTTTCCTGAAGTGCTGGA

v2HS_87731 BC009350 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 2 ALPHA KINASE 4

EIF2AK4 TTTGTACCTGAGTTTCATAGCG

v2HS_87831 NM_022344 CHROMOSOME 17 OPEN READING 
FRAME 75

C17ORF75 TTAGTATCTGCCAAGGAGAGGC

v2HS_87833 NM_022344 CHROMOSOME 17 OPEN READING 
FRAME 75

C17ORF75 GACGCTTAGCAATGAAACTGCG

v2HS_88025 NM_015112 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE 2

MAST2 ATGATGAATAAAGCTCAGGGCT

v2HS_88026 NM_015112 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE 2

MAST2 AAGTATTGTGATGTAATGAGGC

v2HS_88027 NM_015112 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE 2

MAST2 ATTTATCCAGGCAGTCTCGGGC

v2HS_88029 NM_015112 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE 2

MAST2 TTCACTGTCAAAGGATACTGGG

v2HS_88364 NM_053056 CYCLIN D1 CCND1 ATATTATGTCACTATTTCGTCT
v2HS_88365 NM_053056 CYCLIN D1 CCND1 TTATAGTAGCGTATCGTAGGAG
v2HS_88502 NM_139276 SIGNAL TRANSDUCER AND ACTIVATOR 

OF TRANSCRIPTION 3 (ACUTE-PHASE 
RESPONSE FACTOR)

STAT3 CTACCTAAGGCCATGAACTTGA

v2HS_88505 NM_000092 COLLAGEN, TYPE IV, ALPHA 4 COL4A4 TTAAGTAAAGCCAGTTCTTCGA
v2HS_88518 NM_000093 COLLAGEN, TYPE V, ALPHA 1 COL5A1 TTTCTTGTGGACGCTGAGAGCA
v2HS_88616 NM_000089 COLLAGEN, TYPE I, ALPHA 2 COL1A2 GTATTCAATGATTGTCTTTCCC
v2HS_88617 NM_000089 COLLAGEN, TYPE I, ALPHA 2 COL1A2 TTTCCTTGGAAGTCACTCCTTC
v2HS_88618 NM_000089 COLLAGEN, TYPE I, ALPHA 2 COL1A2 TACTTTGATAGCATCCATAGTG
v2HS_88681 NM_000082 EXCISION REPAIR CROSS-

COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 8

ERCC8 TTTCTGCTTGAATTAATGAGGC

v2HS_88682 NM_000082 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 8

ERCC8 ATTAACTTTCCCATTATGAGCA

v2HS_88684 NM_000082 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 8

ERCC8 TATAAGGATGGAACCCAAGCCA

v2HS_88828 NM_000075 CYCLIN-DEPENDENT KINASE 4 CDK4 TTAAGGCAGCAAAGTAATCTCT
v2HS_88831 NM_000076 CYCLIN-DEPENDENT KINASE INHIBITOR 

1C (P57, KIP2)
CDKN1C ATATAAATGACTCTTAAAGCTT

v2HS_88832 NM_000076 CYCLIN-DEPENDENT KINASE INHIBITOR 
1C (P57, KIP2)

CDKN1C TTAAAGCTTTACACTTTGGGAC

v2HS_88920 XM_093359 #N/A #N/A ATATGTTGTGGTATTGCTTCAC
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v2HS_88923 XM_093359 #N/A #N/A TTTCTCTTCCACATGAGGACCA
v2HS_88924 XM_093359 #N/A #N/A ATAGTACTTGTTACTAATTGTC
v2HS_88951 NM_053025 MYOSIN, LIGHT POLYPEPTIDE KINASE MYLK ATAATTAAAGAGCAGTTCCCGT
v2HS_88953 NM_053025 MYOSIN, LIGHT POLYPEPTIDE KINASE MYLK TTAATATGACTTAGAAACTGCT
v2HS_88955 NM_053029 MYOSIN, LIGHT POLYPEPTIDE KINASE MYLK ATAGTTGATCACTTCAGGAGCC
v2HS_88977 AJ325128 #N/A #N/A ATCTCCAATACAGACGCAGGTT
v2HS_88978 XM_299180 #N/A #N/A TTATGTCCAGATCTTGAATCCT
v2HS_88982 XM_299180 #N/A #N/A TTCTCTTGACTGCTCATAGGCA
v2HS_89067 XM_086132 #N/A #N/A TTACCTGGAGAGAAATAAGCCC
v2HS_89194 NM_000061 BRUTON AGAMMAGLOBULINEMIA 

TYROSINE KINASE
BTK TTTACCAAACAGTTTCGAGCTG

v2HS_89195 NM_000061 BRUTON AGAMMAGLOBULINEMIA 
TYROSINE KINASE

BTK TTTCTGAACCAGATCACTGTTG

v2HS_89196 NM_000061 BRUTON AGAMMAGLOBULINEMIA 
TYROSINE KINASE

BTK ATTCATCTTCAGACATGGAGCC

v2HS_89236 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 TTTCCAGTCCACTTTCAGAGGC
v2HS_89237 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 TTTGTTCAGCAGATTCCATGGC
v2HS_89239 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 ATAACCCTCAAGGTAAGCTGGG
v2HS_89240 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 TTCTTTAAGACAGCTAAGAGGG
v2HS_89241 NM_000059 BREAST CANCER 2, EARLY ONSET BRCA2 TTATTAAATGACTCTTTGGCGA
v2HS_89326 AY033553 F-BOX AND WD-40 DOMAIN PROTEIN 7 

(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 GAATGAAAGCACATAGAGTGCC

v2HS_89328 AY033553 F-BOX AND WD-40 DOMAIN PROTEIN 7 
(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 ATATTCTGAGACTTTGCATGGT

v2HS_89330 AY033553 F-BOX AND WD-40 DOMAIN PROTEIN 7 
(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 TAAAGCAAGCAATTTCTCTGGT

v2HS_89331 AY033553 F-BOX AND WD-40 DOMAIN PROTEIN 7 
(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 ATTGTCTTTGAGTTCCATTCCA

v2HS_89354 AK057298 KELCH-LIKE 15 (DROSOPHILA) KLHL15 TTATCCAAGTAAGACATGAGCT
v2HS_89366 NM_000051 ATAXIA TELANGIECTASIA MUTATED 

(INCLUDES COMPLEMENTATION GROUPS 
A, C AND D)

ATM TTAAATGACTGTATAGTCACCA

v2HS_89368 NM_000051 ATAXIA TELANGIECTASIA MUTATED 
(INCLUDES COMPLEMENTATION GROUPS 
A, C AND D)

ATM TTGTAGTCTCATTAAGACACGT

v2HS_89369 NM_000051 ATAXIA TELANGIECTASIA MUTATED 
(INCLUDES COMPLEMENTATION GROUPS 
A, C AND D)

ATM TTTATGTTCCCTAAGGAGACCT

v2HS_89370 NM_000051 ATAXIA TELANGIECTASIA MUTATED 
(INCLUDES COMPLEMENTATION GROUPS 
A, C AND D)

ATM ATTTAAATCCAGCCAGAAAGCA

v2HS_89372 NM_053006 TESTIS-SPECIFIC SERINE KINASE 2 TSSK2 GCCACATTGAACTTGAGGCGCT
v2HS_89374 NM_053006 TESTIS-SPECIFIC SERINE KINASE 2 TSSK2 CTTCCTTAGGACTGTGGCATCG
v2HS_89376 NM_053006 TESTIS-SPECIFIC SERINE KINASE 2 TSSK2 TAAGTCTTGATGATGGAGCCGT
v2HS_89558 NM_152877 FAS (TNF RECEPTOR SUPERFAMILY, 

MEMBER 6)
FAS TAAATTCTGCACTCAAATACAT

v2HS_89560 NM_152877 FAS (TNF RECEPTOR SUPERFAMILY, 
MEMBER 6)

FAS ATTTGTACTAACATACACTGAT

v2HS_89562 NM_000043 FAS (TNF RECEPTOR SUPERFAMILY, 
MEMBER 6)

FAS TTACCATTGCTATGTATAAGCT

v2HS_89654 NM_000038 ADENOMATOSIS POLYPOSIS COLI APC TAAGTTAAGCTCTTTAAGACGC
v2HS_89656 NM_000038 ADENOMATOSIS POLYPOSIS COLI APC AATATCCAGTACTTTCTCTGCT
v2HS_89657 NM_000038 ADENOMATOSIS POLYPOSIS COLI APC TTCAAATTCACCTGACTGTGCT
v2HS_89662 NM_000039 APOLIPOPROTEIN A-I APOA1 TTCTTCTGGAAGTCGTCCAGGT
v2HS_89919 NM_000020 ACTIVIN A RECEPTOR TYPE II-LIKE 1 ACVRL1 AGATGCTTTCAGGATGAGACTG
v2HS_89921 NM_000020 ACTIVIN A RECEPTOR TYPE II-LIKE 1 ACVRL1 CTACCTCTACCCAGATAGGGCA
v2HS_90371 XM_039796 #N/A #N/A TTATGATACGGTTTAGGAGCCC
v2HS_90372 XM_039796 #N/A #N/A TTTCATCCAGGCTTCGAGCCGG
v2HS_90373 XM_039796 #N/A #N/A TTTCCACAGCATTCTTTAAGGC
v2HS_90474 NM_006676 UBIQUITIN SPECIFIC PEPTIDASE 20 USP20 TTCTAGTTGCAGCGTTACTGCA
v2HS_90626 NM_006664 CHEMOKINE (C-C MOTIF) LIGAND 27 CCL27 ATTCAGCTTGGGCAGAGTCCCA
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v2HS_90767 XM_069842 SIMILAR TO RIBOSOMAL PROTEIN L15 LOC402694 TAACACCATGATGGACAGGCTT

v2HS_90825 NM_006646 WAS PROTEIN FAMILY, MEMBER 3 WASF3 ATAAATCCTGACATGGATAGTA
v2HS_90826 NM_006646 WAS PROTEIN FAMILY, MEMBER 3 WASF3 CAAGGAATTTATAGTGACAGCC
v2HS_90829 NM_006648 SEROLOGICALLY DEFINED COLON 

CANCER ANTIGEN 43
WNK2 TATACGTGGCAATTTCATCGGG

v2HS_90833 NM_006648 SEROLOGICALLY DEFINED COLON 
CANCER ANTIGEN 43

WNK2 TTATAGGGCGCTGAATCTTGGC

v2HS_90834 NM_006648 SEROLOGICALLY DEFINED COLON 
CANCER ANTIGEN 43

WNK2 ATACCACAGGTGACCTTGCGGT

v2HS_90876 NM_007296 BREAST CANCER 1, EARLY ONSET BRCA1 ATTATTTATGAAGCTGTATGGT
v2HS_90877 NM_007296 BREAST CANCER 1, EARLY ONSET BRCA1 TATAGATATGAAATATTCATGC
v2HS_90880 NM_007296 BREAST CANCER 1, EARLY ONSET BRCA1 TTTCATTTCTAATACCTGCCTC
v2HS_90995 XM_302637 #N/A #N/A ATATGAACAGAGTATATTCTCT
v2HS_90997 XM_302637 #N/A #N/A TTAAACTCTTCACTAACGTCTT
v2HS_91097 XM_377955 ANKYRIN REPEAT AND IBR DOMAIN 

CONTAINING 1
ANKIB1 ATAACCAGAGACAATTGGCGGC

v2HS_91098 AB037807 ANKYRIN REPEAT AND IBR DOMAIN 
CONTAINING 1

ANKIB1 TAATAACCAGAGACAATTGGCG

v2HS_91101 AB037807 ANKYRIN REPEAT AND IBR DOMAIN 
CONTAINING 1

ANKIB1 TAATGTAATGGAGTATTGTGCT

v2HS_91136 NM_007284 PTK9L PROTEIN TYROSINE KINASE 9-
LIKE (A6-RELATED PROTEIN)

PTK9L CATAGTCCTGATCCCAGCGGCC

v2HS_91137 NM_007284 PTK9L PROTEIN TYROSINE KINASE 9-
LIKE (A6-RELATED PROTEIN)

PTK9L ATTCCTTCAGCTCTTCCGTGGC

v2HS_91138 NM_007284 PTK9L PROTEIN TYROSINE KINASE 9-
LIKE (A6-RELATED PROTEIN)

PTK9L TAGAGGAAGAAGTGGTAGCGGG

v2HS_91174 NM_007282 RING FINGER PROTEIN 13 RNF13 TTAACAGTTGCTGAAGTTTGGT
v2HS_91175 NM_007282 RING FINGER PROTEIN 13 RNF13 TTAGTGAATGAAGTATATTCTT
v2HS_91177 NM_007282 RING FINGER PROTEIN 13 RNF13 TTATTAAGAGGTATATGATCTG
v2HS_91179 NM_183381 RING FINGER PROTEIN 13 RNF13 TGGAACTAAGATAAGGTGGCCC
v2HS_91212 NM_006624 ZINC FINGER, MYND DOMAIN 

CONTAINING 11
ZMYND11 TAGAGTTTCGACAATAAGACCA

v2HS_91214 NM_006624 ZINC FINGER, MYND DOMAIN 
CONTAINING 11

ZMYND11 TAGGACAAAGATGAAATGTGGC

v2HS_91215 NM_006624 ZINC FINGER, MYND DOMAIN 
CONTAINING 11

ZMYND11 TTTCTGCATGACTTTGGCTGGC

v2HS_91307 NM_006622 POLO-LIKE KINASE 2 (DROSOPHILA) PLK2 TTTGTCAAATCTGTCATCTCGT
v2HS_91309 NM_006622 POLO-LIKE KINASE 2 (DROSOPHILA) PLK2 TTAAAGAGCATCATTAGGGCCT
v2HS_91310 NM_006622 POLO-LIKE KINASE 2 (DROSOPHILA) PLK2 ATTTGTTAGAGTAATCAACCCA
v2HS_91410 NM_014496 RIBOSOMAL PROTEIN S6 KINASE, 

90KDA, POLYPEPTIDE 6
RPS6KA6 TATTTGTTCAGCAGTATACCGC

v2HS_91411 NM_014496 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 6

RPS6KA6 TAAACAATTCCTAATTGGTGCA

v2HS_91414 NM_014496 RIBOSOMAL PROTEIN S6 KINASE, 
90KDA, POLYPEPTIDE 6

RPS6KA6 TTTACTTCCACCAGTATATCCC

v2HS_91418 NM_014497 ZINC FINGER PROTEIN 638 ZNF638 TTTACAACGAATAGAATGTCCT
v2HS_91419 NM_014497 ZINC FINGER PROTEIN 638 ZNF638 TTCCTTTAGTATTTAAAGTGGC
v2HS_91420 NM_014497 ZINC FINGER PROTEIN 638 ZNF638 TTAAATGGAAATAATGGCTCCT
v2HS_91498 NM_006618 JUMONJI, AT RICH INTERACTIVE 

DOMAIN 1B (RBP2-LIKE)
JARID1B ATAATGCTCCACACACTGTCGG

v2HS_91500 NM_006618 JUMONJI, AT RICH INTERACTIVE 
DOMAIN 1B (RBP2-LIKE)

JARID1B ATAATCTTTCCTCTCAATAGGT

v2HS_91501 NM_006618 JUMONJI, AT RICH INTERACTIVE 
DOMAIN 1B (RBP2-LIKE)

JARID1B ATTCCATCTCGCTTCCCTCGGC

v2HS_91503 NM_006618 JUMONJI, AT RICH INTERACTIVE 
DOMAIN 1B (RBP2-LIKE)

JARID1B ATTTCAGGAAGGGATACCTGGA

v2HS_91512 NM_007271 SERINE/THREONINE KINASE 38 STK38 ATTTGGTAATACAAAGAGACTA
v2HS_91513 NM_007271 SERINE/THREONINE KINASE 38 STK38 TTCTATGTTCCCATTCACAGCA
v2HS_91514 NM_007271 SERINE/THREONINE KINASE 38 STK38 ATATTCGATGACTATACACGAC
v2HS_91516 NM_007271 SERINE/THREONINE KINASE 38 STK38 TAAATCAATGGATTGACAGTCT
v2HS_91517 NM_007271 SERINE/THREONINE KINASE 38 STK38 TAAAGGAAATACTTGGTGGGCT
v2HS_91746 AB062478 KELCH-LIKE 18 (DROSOPHILA) KLHL18 AACAGCTGGCCCACAGAGAGGC
v2HS_91751 BC032620 KELCH-LIKE 18 (DROSOPHILA) KLHL18 TTCTGGGAAACCATAAATTGGG
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v2HS_91771 NM_003688 CALCIUM/CALMODULIN-DEPENDENT 

SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK ATAAACAGTGATCCTTTCAGCT

v2HS_91772 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK ATTTGTGACTTGACACAGCGGC

v2HS_91774 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK AATAATCTGGATGATGTCACCA

v2HS_91775 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK TTTCCACAAATGAGGTGCTCCC

v2HS_91844 AF095745 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH TATTTGTCGGCGGCAGAGAGCC

v2HS_91845 AF095745 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH TTTGTATTTGTATTTGTCGGCG

v2HS_91847 AF095745 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH TAAATCCTTGAGTCCAACTGGT

v2HS_91866 AF169351 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, Q

PTPRQ AACTGGCTTGTTGTCCTCTGGC

v2HS_91867 AF169351 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, Q

PTPRQ ATCTCCAAAGACAGTAACTGGC

v2HS_91868 AF169351 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, Q

PTPRQ ATTTGAACATCCTCCATTAGCT

v2HS_91871 AF169351 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, Q

PTPRQ ATATGTTGTGTTAAATGGTCCA

v2HS_91874 AF176518 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 2

FBXL2 ATCTGATCACACCAAGAGAGGT

v2HS_91881 AF199364 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 1

SMURF1 AAGTGGAAATAAGACAAGTGGT

v2HS_91904 NM_032145 F-BOX PROTEIN 30 FBXO30 TTTCCTTCTAAATAACTGTCCA
v2HS_91915 AF454548 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 3
KCNG3 ATGTAATACGGCGTGATTGCCA

v2HS_91916 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 3

KCNG3 AAGACCAATGAAGTGACGGGCA

v2HS_92017 AK002140 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 8

FBXL8 AACCATCAGCAGCTCGATGGCC

v2HS_92054 BG332740 TRIPARTITE MOTIF-CONTAINING 47 TRIM47 TTCCGAGTCCAGCTTCTGTGGC
v2HS_92094 BC017592 ZINC AND RING FINGER 4 ZNRF4 TTGACTGCCACGAGGGCTTGGC
v2HS_92107 BM911196 MEMBRANE ASSOCIATED DNA BINDING 

PROTEIN
MNAB TTTAAGTAGAGTGCCAAATCCT

v2HS_92110 BM911196 MEMBRANE ASSOCIATED DNA BINDING 
PROTEIN

MNAB TTTCCCTTGAGGAAGGGCAGGA

v2HS_92238 NM_000301 PLASMINOGEN LPAL2 TTTCTGGATCAGTAGTATAGCA
v2HS_92314 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 

(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN TAATGTTTGGATAAATATAGGT

v2HS_92317 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 
(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN ATAATAATACACATAGCGCCTC

v2HS_92318 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 
(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN ATATATCTTCACCTTTAGCTGG

v2HS_92319 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 
(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN TATACACATCAGTCTGTCTCCA

v2HS_92338 NM_000318 PEROXISOMAL MEMBRANE PROTEIN 3, 
35KDA (ZELLWEGER SYNDROME)

PXMP3 TATTCTTAGCACTCTGTTTGCA

v2HS_92341 NM_000318 PEROXISOMAL MEMBRANE PROTEIN 3, 
35KDA (ZELLWEGER SYNDROME)

PXMP3 TAATGTATTGTCACTATTAGGT

v2HS_92476 NM_000342 SOLUTE CARRIER FAMILY 4, ANION 
EXCHANGER, MEMBER 1 (ERYTHROCYTE 
MEMBRANE PROTEIN BAND 3, DIEGO 
BLOOD GROUP)

SLC4A1 ATGTGGTGTGGTAGTCTGTGGC
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v2HS_92477 NM_000342 SOLUTE CARRIER FAMILY 4, ANION 

EXCHANGER, MEMBER 1 (ERYTHROCYTE 
MEMBRANE PROTEIN BAND 3, DIEGO 
BLOOD GROUP)

SLC4A1 ATAGACCTTGTGGGTACCCGGG

v2HS_92669 NM_000376 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR ATTTATCGTGAGTAAGGCAGGA

v2HS_92671 NM_000376 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR TAACATTCCTGGTGACTCAGGG

v2HS_92672 NM_000376 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR TAAATATCTCCAAATCAGTGGT

v2HS_92693 NM_000380 XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP A

XPA ATCAAATTCCATAACAGGTCCT

v2HS_92694 NM_000380 XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP A

XPA ATAATCAAATTCCATAACAGGT

v2HS_92695 NM_000380 XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP A

XPA ATTCTTTCCCACATTCTTCGCA

v2HS_92696 NM_000380 XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP A

XPA TAAGTAGAGTTTCATATCACCC

v2HS_92697 NM_000380 XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP A

XPA TTTCATATGTCAGTTCATGGCC

v2HS_92699 AA843502 MIDLINE 1 (OPITZ/BBB SYNDROME) MID1 TTTGCTTCAATTTGTCATAGCG
v2HS_92711 NM_000658 AUTOIMMUNE REGULATOR 

(AUTOIMMUNE POLYENDOCRINOPATHY 
CANDIDIASIS ECTODERMAL 
DYSTROPHY)

AIRE TTCCAGGACTGAGGAAGGAGGT

v2HS_92736 NM_000387 SOLUTE CARRIER FAMILY 25 
(CARNITINE/ACYLCARNITINE 
TRANSLOCASE), MEMBER 20

SLC25A20 TAAGCACTTGATCCGTTCTCCA

v2HS_92738 NM_000387 SOLUTE CARRIER FAMILY 25 
(CARNITINE/ACYLCARNITINE 
TRANSLOCASE), MEMBER 20

SLC25A20 ATATGTCATGAAATACATTCCA

v2HS_92739 NM_000387 SOLUTE CARRIER FAMILY 25 
(CARNITINE/ACYLCARNITINE 
TRANSLOCASE), MEMBER 20

SLC25A20 TTTGTACAAGGATGTGACTCCT

v2HS_92775 NM_000393 COLLAGEN, TYPE V, ALPHA 2 COL5A2 TATTGTCAGGAGATTTACTGGC
v2HS_92807 AK091399 EARLY GROWTH RESPONSE 2 (KROX-20 

HOMOLOG, DROSOPHILA)
EGR2 TTATGCCTTCTGGGTAGCAGCT

v2HS_92808 AK091399 EARLY GROWTH RESPONSE 2 (KROX-20 
HOMOLOG, DROSOPHILA)

EGR2 TTTGTCTACATCACACAAGGCG

v2HS_92809 AK091399 EARLY GROWTH RESPONSE 2 (KROX-20 
HOMOLOG, DROSOPHILA)

EGR2 TTTCTCCATAATAAGGCAACCC

v2HS_92884 NM_000412 HISTIDINE-RICH GLYCOPROTEIN HRG TTTATTGATCAGGTCTAGAGCT
v2HS_92887 NM_000412 HISTIDINE-RICH GLYCOPROTEIN HRG TTATGAGAATGTCTTTGGGCCC
v2HS_92888 NM_000412 HISTIDINE-RICH GLYCOPROTEIN HRG TTAAGTGCCCAGGTGGTGGGCC
v2HS_92889 NM_000412 HISTIDINE-RICH GLYCOPROTEIN HRG TTGTCTGCAATGGAAGGGACGG
v2HS_92941 NM_000421 KERATIN 10 (EPIDERMOLYTIC 

HYPERKERATOSIS; KERATOSIS 
PALMARIS ET PLANTARIS)

KRT10 TATTTGCTGTAGTCACGAGGCT

v2HS_92942 NM_000421 KERATIN 10 (EPIDERMOLYTIC 
HYPERKERATOSIS; KERATOSIS 
PALMARIS ET PLANTARIS)

KRT10 TAATTGTCTTGATTACTCTGGT

v2HS_92943 NM_000421 KERATIN 10 (EPIDERMOLYTIC 
HYPERKERATOSIS; KERATOSIS 
PALMARIS ET PLANTARIS)

KRT10 ATAGATGAAAGAACTCTACCGT

v2HS_92949 NM_000422 KERATIN 17 KRT17 TTCTTGTACTGAGTCAGGTGGG
v2HS_92995 NM_000431 MEVALONATE KINASE (MEVALONIC 

ACIDURIA)
MVK TTCCTGGAGGAGGGAGAGGCCT

v2HS_93017 NM_000435 NOTCH HOMOLOG 3 (DROSOPHILA) NOTCH3 ATACAGATACAGGTGAACTGGC
v2HS_93023 NM_000436 3-OXOACID COA TRANSFERASE 1 OXCT1 AATAGTAACTGTTTCCTTGCCT
v2HS_93026 NM_000436 3-OXOACID COA TRANSFERASE 1 OXCT1 TTTCAATTTGCGATCTGCTGCA
v2HS_93027 NM_000436 3-OXOACID COA TRANSFERASE 1 OXCT1 ATATCCATATTTCAATTTGCGA
v2HS_93060 NM_000442 PLATELET/ENDOTHELIAL CELL 

ADHESION MOLECULE (CD31 ANTIGEN)
PECAM1 ATTTCACATACGACTATCTGGA

v2HS_93064 NM_000443 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 4

ABCB4 AATATCAAAGATCACATATGCT
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v2HS_93066 NM_000443 ATP-BINDING CASSETTE, SUB-FAMILY B 

(MDR/TAP), MEMBER 4
ABCB4 ATATTCTGTGCAATTAAAGCCA

v2HS_93067 NM_018850 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 4

ABCB4 AATAGCAATAGGGTTAACTGCC

v2HS_93068 NM_000443 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 4

ABCB4 ATTTCCTTCAAATTTATCAGGC

v2HS_93093 NM_000447 PRESENILIN 2 (ALZHEIMER DISEASE 4) PSEN2 TATTACTATTAAGCCACTTCCC

v2HS_93095 NM_000448 RECOMBINATION ACTIVATING GENE 1 RAG1 TAATTCACTGCTCTTCATGGCC
v2HS_93140 NM_000455 SERINE/THREONINE KINASE 11 STK11 TATTGCCAAATTTGGGCGGCCT
v2HS_93141 NM_000455 SERINE/THREONINE KINASE 11 STK11 ATTTATTGCCAAATTTGGGCGG
v2HS_93160 NM_000459 TEK TYROSINE KINASE, ENDOTHELIAL 

(VENOUS MALFORMATIONS, MULTIPLE 
CUTANEOUS AND MUCOSAL)

TEK TTTAGGCAGGAGATTTAGACCT

v2HS_93162 NM_000459 TEK TYROSINE KINASE, ENDOTHELIAL 
(VENOUS MALFORMATIONS, MULTIPLE 
CUTANEOUS AND MUCOSAL)

TEK AATAGAAGAAATAGAATAGCCA

v2HS_93164 NM_000459 TEK TYROSINE KINASE, ENDOTHELIAL 
(VENOUS MALFORMATIONS, MULTIPLE 
CUTANEOUS AND MUCOSAL)

TEK ATATCTGGGCAAATGATGGCCT

v2HS_93184 NM_000465 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 TTTACGTTTGCATGAAGGTGGT
v2HS_93185 NM_000465 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 TTAATAGAAGCAATATGGAGCA
v2HS_93186 NM_000465 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 TTTAACATTTGGATCACTTCCA
v2HS_93188 NM_000465 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 ATTACTGCAAGCTCACTGAGCA
v2HS_93189 BG336846 BRCA1 ASSOCIATED RING DOMAIN 1 BARD1 TTTAGCCTTAAGAATTACTGCA
v2HS_93206 NM_000475 NUCLEAR RECEPTOR SUBFAMILY 0, 

GROUP B, MEMBER 1
NR0B1 TTTGTACAGAGCATTTCCAGCA

v2HS_93207 NM_000475 NUCLEAR RECEPTOR SUBFAMILY 0, 
GROUP B, MEMBER 1

NR0B1 ATCTTTGTACAGAGCATTTCCA

v2HS_93216 NM_000477 ALBUMIN ALB TAAATTCATCGAACACTTTGGC
v2HS_93219 NM_000477 ALBUMIN ALB TAAATGTAGATGTTATAAGCCT
v2HS_93220 NM_000478 ALKALINE PHOSPHATASE, 

LIVER/BONE/KIDNEY
ALPL ATATTTCAGTGTCTCTTGCGCT

v2HS_93286 NM_000489 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TTTCTCCTTGACAATGACTGCC

v2HS_93287 NM_000489 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TTTAGATAAGGCTTCATCTCCT

v2HS_93289 NM_000489 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TATAATTACTCGATTAGCAGCT

v2HS_93290 NM_000489 ALPHA THALASSEMIA/MENTAL 
RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX TAAACTCTGAATATACTCTGGA

v2HS_93320 NM_000494 COLLAGEN, TYPE XVII, ALPHA 1 COL17A1 ATTAAGAACTTCTTGATGTCCT
v2HS_93399 NM_000509 FIBRINOGEN GAMMA CHAIN FGG TTTCTTCATGGAATACCACCGG
v2HS_93430 NM_000515 CHORIONIC SOMATOMAMMOTROPIN 

HORMONE 1 (PLACENTAL LACTOGEN)
CSH2 ATAGACTCTGAGAAACAGAGGG

v2HS_93432 NM_000515 CHORIONIC SOMATOMAMMOTROPIN 
HORMONE 1 (PLACENTAL LACTOGEN)

CSH2 TTGGATTTCTGTTGTGTTTCCT

v2HS_93540 NM_000534 PMS1 POSTMEIOTIC SEGREGATION 
INCREASED 1 (S. CEREVISIAE)

PMS1 TTTACTAAGAACGATGTCAGCT

v2HS_93541 NM_000534 PMS1 POSTMEIOTIC SEGREGATION 
INCREASED 1 (S. CEREVISIAE)

PMS1 TTAGCCATTCCTTCTATTTCCA

v2HS_93543 NM_000534 PMS1 POSTMEIOTIC SEGREGATION 
INCREASED 1 (S. CEREVISIAE)

PMS1 ATAACTTATCACTTTGCGAGGT

v2HS_93544 NM_000535 PMS2 POSTMEIOTIC SEGREGATION 
INCREASED 2 (S. CEREVISIAE)

PMS2 TTTCTACTAACTCCTTTACCGC

v2HS_93547 NM_000535 PMS2 POSTMEIOTIC SEGREGATION 
INCREASED 2 (S. CEREVISIAE)

PMS2 ATACAGTATGCATGTAAGACCT

v2HS_93572 NM_000539 RHODOPSIN (OPSIN 2, ROD PIGMENT) 
(RETINITIS PIGMENTOSA 4, AUTOSOMAL 
DOMINANT)

RHO ATTAACTAGAATCTGTACAGCT
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v2HS_93615 NM_000546 TUMOR PROTEIN P53 (LI-FRAUMENI 

SYNDROME)
TP53 ATACAAGAGATGAAATCCTCCA

v2HS_93698 NM_000565 INTERLEUKIN 6 RECEPTOR IL6R TTACAACTAGACATTTAGTCCT
v2HS_93760 NM_001008 RIBOSOMAL PROTEIN S4, Y-LINKED 1 RPS4Y1 TTGGTGTCATAGACCAGGCGGA
v2HS_93922 NM_001040 SEX HORMONE-BINDING GLOBULIN SHBG ATTGCTGAGGTGGACAGCCGGA
v2HS_93923 NM_001040 SEX HORMONE-BINDING GLOBULIN SHBG TTCGAACCTCAAAGGAGGAGGA
v2HS_93983 NM_001050 SOMATOSTATIN RECEPTOR 2 SSTR2 ATAAATGACAAGTGTGTTGCCA
v2HS_93984 NM_001050 SOMATOSTATIN RECEPTOR 2 SSTR2 ATCATGATGGGCAAGATGACCA
v2HS_93985 NM_001050 SOMATOSTATIN RECEPTOR 2 SSTR2 ATATGTAGAAGGGAAGCCAGCA
v2HS_93998 NM_001052 SOMATOSTATIN RECEPTOR 4 SSTR4 TTGGCATAGCTGAGGATAAGGG
v2HS_93999 NM_001052 SOMATOSTATIN RECEPTOR 4 SSTR4 TTTGCTCTTGAGAGCAGTGGCA
v2HS_94006 AK122707 SULFOTRANSFERASE FAMILY, 

CYTOSOLIC, 1A, PHENOL-PREFERRING, 
MEMBER 3

SULT1A4 TTCACGTACTCCAGTGGCGGGC

v2HS_94055 NM_001063 TRANSFERRIN TF TTTCTCAAGAGGTTTACGTGGC
v2HS_94067 NM_001065 TUMOR NECROSIS FACTOR RECEPTOR 

SUPERFAMILY, MEMBER 1A
TNFRSF1A TTTCCTTTCGGCATTTGGAGCA

v2HS_94069 NM_001065 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 1A

TNFRSF1A TTCTCTTAGAAAGAAACCTGCA

v2HS_94072 NM_001066 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 1B

TNFRSF1B ATTCTCTGAGCCGGCATGTGCT

v2HS_94076 NM_001066 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 1B

TNFRSF1B TTTATCAACAATTTATCACCCT

v2HS_94078 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A TTAAACTTAGACAAATCAGGCT

v2HS_94079 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A ATACATGTCCACATAACTACGA

v2HS_94080 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A TTATCTTCCCATAACGAAGCGT

v2HS_94082 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A ATAACAATCGAGCCAAAGAGCT

v2HS_94085 NM_001068 TOPOISOMERASE (DNA) II BETA 180KDA TOP2B ATACTGTAGAAGGAAAGTTCCT

v2HS_94086 NM_001068 TOPOISOMERASE (DNA) II BETA 180KDA TOP2B TTTCCCTAGCATCATAGTTGGG

v2HS_94233 NM_001099 ACID PHOSPHATASE, PROSTATE ACPP TTTGCTCTAGATTCTGGCAGCC
v2HS_94242 NM_001101 ACTIN, BETA ACTB TTAATGTCACGCACGATTTCCC
v2HS_94264 NM_001105 ACTIVIN A RECEPTOR, TYPE I ACVR1 TTTCCTTTAGTGGGCAGCTGGG
v2HS_94265 NM_001105 ACTIVIN A RECEPTOR, TYPE I ACVR1 TAATGTGTAATTAACCACAGCT
v2HS_94266 NM_001105 ACTIVIN A RECEPTOR, TYPE I ACVR1 TATCTCTATGTGCAAATGTGCA
v2HS_94267 NM_001105 ACTIVIN A RECEPTOR, TYPE I ACVR1 TTAAATCTCGATGGGCAATGGC
v2HS_94270 NM_001106 ACTIVIN A RECEPTOR, TYPE IIB ACVR2B AATGAGTGAAGCGCTCGTTGCA
v2HS_94273 NM_001106 ACTIVIN A RECEPTOR, TYPE IIB ACVR2B ATCTCTCTGGAAGTTGATGGCT
v2HS_94361 NM_001123 ADENOSINE KINASE ADK TTTATCTATCCCAATGCATCCA
v2HS_94539 NM_001160 APOPTOTIC PEPTIDASE ACTIVATING 

FACTOR
APAF1 TTCAATTTGGAGAGCTTCTGCT

v2HS_94541 NM_001160 APOPTOTIC PEPTIDASE ACTIVATING 
FACTOR

APAF1 TTACGCTTCAACTAAAGTTCCT

v2HS_94542 NM_001160 APOPTOTIC PEPTIDASE ACTIVATING 
FACTOR

APAF1 ATTTATGATTCCATCAAAGGCT

v2HS_94543 NM_001160 APOPTOTIC PEPTIDASE ACTIVATING 
FACTOR

APAF1 ATACTTTATAACAGTCAGTGGC

v2HS_94546 NM_001161 NUDIX (NUCLEOSIDE DIPHOSPHATE 
LINKED MOIETY X)-TYPE MOTIF 2

NUDT2 AACTCAATTGCATTGTTGTCCA

v2HS_94549 NM_147173 NUDIX (NUCLEOSIDE DIPHOSPHATE 
LINKED MOIETY X)-TYPE MOTIF 2

NUDT2 TACAAGGTACACTTACTGGGCC

v2HS_94562 NM_001165 BACULOVIRAL IAP REPEAT-CONTAINING 
3

BIRC3 ATTTCAGTTCAAACGTGTTGGC

v2HS_94563 NM_001165 BACULOVIRAL IAP REPEAT-CONTAINING 
3

BIRC3 TTAGACTCTGAACGAATCTGCA

v2HS_94565 NM_001165 BACULOVIRAL IAP REPEAT-CONTAINING 
3

BIRC3 ATTAACTAGAACACTAGAGGGC
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v2HS_94566 NM_001165 BACULOVIRAL IAP REPEAT-CONTAINING 

3
BIRC3 TAATTCTCTCCAGTTGCTAGGA

v2HS_94568 NM_001166 BACULOVIRAL IAP REPEAT-CONTAINING 
2

BIRC2 TTAAGAGGGTTTGGAGAAAGGC

v2HS_94569 NM_001166 BACULOVIRAL IAP REPEAT-CONTAINING 
2

BIRC2 TATGGTAGGTAAGAAATCTGGC

v2HS_94570 NM_001166 BACULOVIRAL IAP REPEAT-CONTAINING 
2

BIRC2 TTTGGTTCCCAGTTACTGAGCT

v2HS_94574 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 
4

BIRC4 ATAAAGAAACCCTGCTCGTGCC

v2HS_94576 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 
4

BIRC4 TTAGGTGAGCATAGTCTGGCCA

v2HS_94577 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 
4

BIRC4 ATTCCTATCAGAACTCACAGCA

v2HS_94578 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 
4

BIRC4 TTTACAAGTGACTAGATGTCCA

v2HS_94579 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 
4

BIRC4 AATAAGAACAACATAACATGCC

v2HS_94582 NM_001168 BACULOVIRAL IAP REPEAT-CONTAINING 
5 (SURVIVIN)

BIRC5 TTAAACAGTAGAGGAGCCAGGG

v2HS_94583 NM_001168 BACULOVIRAL IAP REPEAT-CONTAINING 
5 (SURVIVIN)

BIRC5 TTGTTAAACAGTAGAGGAGCCA

v2HS_94606 NM_001172 ARGINASE, TYPE II ARG2 TTTCCTCAGCAATATACATGCC
v2HS_94609 NM_001172 ARGINASE, TYPE II ARG2 ATACATTTACAGTAGTATTGGT
v2HS_94658 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 

RELATED
ATR TTAGCAAATCAGACTTAAGCCG

v2HS_94659 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 
RELATED

ATR TAATGTTAGAAGATTAGCGGCA

v2HS_94660 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 
RELATED

ATR TAAGTGTAAGAGTGCAAATGGT

v2HS_94661 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 
RELATED

ATR ATAATGAATGATCTGGTCTGGT

v2HS_94663 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 
RELATED

ATR ATTATGAGTCAGGCGAAATGGC

v2HS_94671 NM_206866 BTB AND CNC HOMOLOGY 1, BASIC 
LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 1

BACH1 TAATCCTGATACCTAACCACGG

v2HS_94672 NM_001186 BTB AND CNC HOMOLOGY 1, BASIC 
LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 1

BACH1 TTTCCAAATTGCTTGAACAGCC

v2HS_94674 NM_001186 BTB AND CNC HOMOLOGY 1, BASIC 
LEUCINE ZIPPER TRANSCRIPTION 
FACTOR 1

BACH1 TATCCGTTGTGCATTGAATGGC

v2HS_94686 NM_001188 BCL2-ANTAGONIST/KILLER 1 BAK1 ATAACAAACCAAGTCCTAAGCC
v2HS_94753 NM_006900 INTERFERON, ALPHA 1 IFNA13 AAGTTTGTTGATAAAGAGAGGG
v2HS_94772 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 

CATALYTIC POLYPEPTIDE
PRKDC AATACTGTTGAGTGACTTCCGG

v2HS_94774 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 
CATALYTIC POLYPEPTIDE

PRKDC AATGATTCAGACTTTCACTGGA

v2HS_94776 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 
CATALYTIC POLYPEPTIDE

PRKDC TTATATTCACACGGCGGTGCCC

v2HS_94777 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 
CATALYTIC POLYPEPTIDE

PRKDC ATACATTAGCATGTAAGCTCCA

v2HS_94784 NM_006908 RAS-RELATED C3 BOTULINUM TOXIN 
SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 TTTGCAAAGTTCAGTGCTCGGT

v2HS_94788 NM_018890 RAS-RELATED C3 BOTULINUM TOXIN 
SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 ATTGGTCAAGTGACAGTGTCGG

v2HS_94794 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 TATAATGCACACAGGACATGGT

v2HS_94795 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 ATATTCTTCTTTCGTCTGCGCA

v2HS_94813 NM_006913 RING FINGER PROTEIN 5 RNF5 TTGAATTTGTATTAAAGGAGGT
v2HS_94917 NM_006936 SMT3 SUPPRESSOR OF MIF TWO 3 

HOMOLOG 3 (YEAST)
SUMO3 TTTAAGTTACAGATTCATCCCT
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v2HS_94918 NM_006936 SMT3 SUPPRESSOR OF MIF TWO 3 

HOMOLOG 3 (YEAST)
SUMO3 TAACCTTTGAAGAAGCATTCCA

v2HS_94920 NM_006936 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 3 (YEAST)

SUMO3 TACTAGAAGAAATCTGAGGCCA

v2HS_94921 NM_006936 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 3 (YEAST)

SUMO3 TATACACGACAACATAACTGCA

v2HS_94922 NM_006937 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 2 (YEAST)

SUMO2 AATGTTACTTCTAAGCAGGCCT

v2HS_94924 NM_006937 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 2 (YEAST)

SUMO2 AACTGTTATTCTTTGTTTGGCA

v2HS_94925 NM_006937 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 2 (YEAST)

SUMO2 TATACTTGCATATTAACATGGG

v2HS_94927 NM_006937 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 2 (YEAST)

SUMO2 TTTACTTATGATAAGTGCAGGC

v2HS_94934 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 
5

SOX5 TTAGCTGATAGGTTCAGTGGCT

v2HS_94935 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 
5

SOX5 TTTAGCTGATAGGTTCAGTGGC

v2HS_94936 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 
5

SOX5 ATTTGCCATCAGAGGTCTTGGG

v2HS_94942 NM_006941 SRY (SEX DETERMINING REGION Y)-BOX 
10

SOX10 TTGCTGCTGGAGCCTGGATGGG

v2HS_94945 NM_006941 SRY (SEX DETERMINING REGION Y)-BOX 
10

SOX10 TATTCAAATACCACTGGGAGGC

v2HS_94954 NM_006943 SRY (SEX DETERMINING REGION Y)-BOX 
12

SOX12 ATCACACGGACTTGAATCTGGC

v2HS_95044 NM_006977 ZINC FINGER AND BTB DOMAIN 
CONTAINING 25

ZBTB25 TTACAGTTTAATTCTACTGGCT

v2HS_95046 NM_006977 ZINC FINGER AND BTB DOMAIN 
CONTAINING 25

ZBTB25 TTACCAAACCTTTGGCATCGGT

v2HS_95049 NM_006978 RING FINGER PROTEIN 113A RNF113A TTTCCTCTTCCTCTTCGCTGCT
v2HS_95052 NM_006978 RING FINGER PROTEIN 113A RNF113A TTTAGCAATCAATTCTTTCGCT
v2HS_95072 NM_006982 CARTILAGE PAIRED-CLASS 

HOMEOPROTEIN 1
CART1 TTAGTGATCCCATAGTTCACGC

v2HS_95114 NM_006990 WAS PROTEIN FAMILY, MEMBER 2 WASF2 ATATCCTTGGTGTCCTGCAGCA
v2HS_95116 NM_006990 WAS PROTEIN FAMILY, MEMBER 2 WASF2 TTCTGGTACACCAAAGTGGGTG
v2HS_95117 NM_006990 WAS PROTEIN FAMILY, MEMBER 2 WASF2 ATCATTGGAGGCGGAGGTGGCG
v2HS_95293 NM_194352 RING FINGER PROTEIN 40 RNF40 TTGTTCTTGAACTGTAGTACCT
v2HS_95298 NM_014771 RING FINGER PROTEIN 40 RNF40 TATTCATCACAATTAACAGCCT
v2HS_95343 NM_014780 CULLIN 7 CUL7 TTCTGAGTCCTTAGCCTGGGCC
v2HS_95344 NM_014780 CULLIN 7 CUL7 ATGAGTTTGCGGTAGAGGTGGG
v2HS_95346 NM_014780 CULLIN 7 CUL7 ATTAAAGTGCTCACAGTAGCGT
v2HS_95407 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 

KINASE
MELK TTATGATATTCATCAAACAGCA

v2HS_95409 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 
KINASE

MELK TTTGTTGAAGAAGCAGAATGCT

v2HS_95410 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 
KINASE

MELK TTAAATCCTCCATTGTTTGCCT

v2HS_95411 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 
KINASE

MELK TTAATTGGAGTTTCTTTCAGGC

v2HS_95412 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 
KINASE

MELK TATACCTTGCAGCTAGATAGGA

v2HS_95431 AB007901 ZINC FINGER AND BTB DOMAIN 
CONTAINING 24

ZBTB24 TAAATGGATTGGCCGATTTCCC

v2HS_95432 NM_014797 ZINC FINGER AND BTB DOMAIN 
CONTAINING 24

ZBTB24 ATTAGGGATAACAACCACTGGG

v2HS_95434 AB007901 ZINC FINGER AND BTB DOMAIN 
CONTAINING 24

ZBTB24 TTACATTTGAAAGGTCGCTCCC

v2HS_95435 NM_014797 ZINC FINGER AND BTB DOMAIN 
CONTAINING 24

ZBTB24 TTATGTACAGAATCGGTTACGA

v2HS_95436 NM_014797 ZINC FINGER AND BTB DOMAIN 
CONTAINING 24

ZBTB24 TAAATTCTGCAGTTGCTCTGGC

v2HS_95533 AB007898 PRAJA 2, RING-H2 MOTIF CONTAINING PJA2 TTTCAAATATAGGTTCACTGGG

v2HS_95534 NM_014819 PRAJA 2, RING-H2 MOTIF CONTAINING PJA2 TTACTTCACAGTTAAATGAGGG
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v2HS_95535 NM_014819 PRAJA 2, RING-H2 MOTIF CONTAINING PJA2 TTATTAAGAGGTCATCTGAGCC

v2HS_95545 NM_014821 KIAA0317 KIAA0317 ATTGTGAAGAAGAATGCAACCA
v2HS_95547 NM_014821 KIAA0317 KIAA0317 TTTGTAGTAGGGACTATATGCC
v2HS_95548 NM_014821 KIAA0317 KIAA0317 ATAGCAGTACACCTTCTTCGGT
v2HS_95550 NM_014821 KIAA0317 KIAA0317 TTTCTCTGAAATGCCATGAGCC
v2HS_95563 NM_003607 CDC42 BINDING PROTEIN KINASE ALPHA 

(DMPK-LIKE)
CDC42BPA TATTGCATTCATCATAAAGGCA

v2HS_95564 NM_003607 CDC42 BINDING PROTEIN KINASE ALPHA 
(DMPK-LIKE)

CDC42BPA AATTGCTATCACCATCTCAGCC

v2HS_95565 NM_014826 CDC42 BINDING PROTEIN KINASE ALPHA 
(DMPK-LIKE)

CDC42BPA TAACATCAAGATCCAGTGAGGT

v2HS_95588 AB002350 ZINC FINGER AND BTB DOMAIN 
CONTAINING 39

ZBTB39 AATGTCTACTGCATTGTCAGGG

v2HS_95589 NM_014830 ZINC FINGER AND BTB DOMAIN 
CONTAINING 39

ZBTB39 TATTGCTCAGACAGGAGTTGGT

v2HS_95590 NM_014830 ZINC FINGER AND BTB DOMAIN 
CONTAINING 39

ZBTB39 TTTCTTGCACACCTGGCAGGGC

v2HS_95592 NM_014830 ZINC FINGER AND BTB DOMAIN 
CONTAINING 39

ZBTB39 TTAAGGGTGGAACTGTAGTGCC

v2HS_95621 NM_014836 RHO-RELATED BTB DOMAIN 
CONTAINING 1

RHOBTB1 TTTGCCAAGGCAATTAATTCCA

v2HS_95638 NM_014840 NUAK FAMILY, SNF1-LIKE KINASE, 1 NUAK1 TTTCAAGATGCCTTTCTTGGGC
v2HS_95666 D63478 UBIQUITIN ASSOCIATED PROTEIN 2-

LIKE
UBAP2L ATAGTTATCATCAGTATTGGCT

v2HS_95690 NM_014851 KELCH-LIKE 21 (DROSOPHILA) KLHL21 TTCATGGACGGGATCTTGTCCC
v2HS_95691 AB007938 KELCH-LIKE 21 (DROSOPHILA) KLHL21 AATTTACCTGATTCATGGACGG
v2HS_95761 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 11
KBTBD11 TTCAACTAAATCAGAAAGAGCT

v2HS_95762 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 11

KBTBD11 TTAGATAGACAAGCACCCTGGT

v2HS_95763 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 11

KBTBD11 ATGTTAAATGAGAAACGACCCA

v2HS_95764 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 11

KBTBD11 TTAATGGTGGGTATTAATTCCT

v2HS_95765 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 11

KBTBD11 TTTCCACAATAGGTTGGCCGGA

v2HS_95766 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 11

KBTBD11 TTTCCTACACAGTGTTGGACGC

v2HS_95771 NM_014868 RING FINGER PROTEIN 10 RNF10 AATAGGTAGTAAAGATTCAGCT
v2HS_95782 NM_014870 ZINC FINGER AND BTB DOMAIN 

CONTAINING 40
ZBTB40 TTTCACATCCTGGTTCTGTGCT

v2HS_95784 NM_014870 ZINC FINGER AND BTB DOMAIN 
CONTAINING 40

ZBTB40 TATGGTACTGCATGCCTGAGGC

v2HS_95785 NM_014871 UBIQUITIN SPECIFIC PEPTIDASE 52 USP52 ATTCACATGAAAGATATCGGCT
v2HS_95788 NM_014871 UBIQUITIN SPECIFIC PEPTIDASE 52 USP52 ATTGATGACAAGAATATCTGGC
v2HS_95790 NM_014871 UBIQUITIN SPECIFIC PEPTIDASE 52 USP52 TTTGGCATCGAGGTCACCAGGC
v2HS_95791 NM_014872 ZINC FINGER AND BTB DOMAIN 

CONTAINING 5
ZBTB5 ATAAGACATCCATTACATTGCT

v2HS_95794 NM_014872 ZINC FINGER AND BTB DOMAIN 
CONTAINING 5

ZBTB5 TACTTCTATGCTATGGGCTGCT

v2HS_95795 NM_014872 ZINC FINGER AND BTB DOMAIN 
CONTAINING 5

ZBTB5 TATCCACACATGTGTAACTGCA

v2HS_95860 NM_014885 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 10

ANAPC10 TTAAGGGAACATGAATCCAGCC

v2HS_95861 NM_014885 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 10

ANAPC10 ATCATGAATGAACGAGTTGGCT

v2HS_95862 NM_014885 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 10

ANAPC10 TTAAAGTCACCTTATTGAACGA

v2HS_95941 NM_014899 RHO-RELATED BTB DOMAIN 
CONTAINING 3

RHOBTB3 TTAGATTTCGAGAAGTGTACCA

v2HS_95942 NM_014899 RHO-RELATED BTB DOMAIN 
CONTAINING 3

RHOBTB3 TTTGATCACAATGATGTCAGCG

v2HS_95943 NM_014899 RHO-RELATED BTB DOMAIN 
CONTAINING 3

RHOBTB3 TAATTCCATGAAAGGAGTTGCT

v2HS_95944 NM_014899 RHO-RELATED BTB DOMAIN 
CONTAINING 3

RHOBTB3 TTATAATGTGACGCTTCAGCCT
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v2HS_95945 NM_014899 RHO-RELATED BTB DOMAIN 

CONTAINING 3
RHOBTB3 ATAAACAAGAACAGAAGAGGGC

v2HS_95956 NM_014901 RING FINGER PROTEIN 44 RNF44 TATAAATATAGAAACGTCACCT
v2HS_95987 NM_014906 PROTEIN PHOSPHATASE 1E (PP2C 

DOMAIN CONTAINING)
PPM1E TTTGTGTGAGATCTAGGTAGCC

v2HS_96014 NM_014911 AP2 ASSOCIATED KINASE 1 AAK1 ATACAACAAACATCCAAGAGCC
v2HS_96046 NM_014916 LEMUR TYROSINE KINASE 2 LMTK2 TTATCTGATAGGCAGAGAGGCT
v2HS_96061 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK AATTTGACTACATTGGCATGGT
v2HS_96062 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK ATTCCTTATAGCAGACTCAGGA
v2HS_96063 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK TTTGTGAATAAATGCGAGTCCT
v2HS_96064 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK TTAAGTCTCGATGAAAGAAGCC
v2HS_96065 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK ATATTGTGTCAATTTCACTGGC
v2HS_96066 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK TATTGGGTACACACTGTGGCCA
v2HS_96167 NM_014937 INOSITOL POLYPHOSPHATE-5-

PHOSPHATASE F
INPP5F TTCTCCTTCTCTTTACTTTCCT

v2HS_96235 AB023214 ZINC FINGER AND BTB DOMAIN 
CONTAINING 1

ZBTB1 TTTCCTAAATACATAAACTGCA

v2HS_96236 AB023214 ZINC FINGER AND BTB DOMAIN 
CONTAINING 1

ZBTB1 TTTACATACATCAAATAGTGGC

v2HS_96239 NM_014950 ZINC FINGER AND BTB DOMAIN 
CONTAINING 1

ZBTB1 TTATCTGGTAATGATTGTCCCT

v2HS_96296 NM_014962 BTB (POZ) DOMAIN CONTAINING 3 BTBD3 TAAAGTGCCTTTCCTAGAACCT
v2HS_96308 NM_148921 EPSIN 2 EPN2 TTAATTCAAGAGTTGTCCACGG
v2HS_96310 NM_148921 EPSIN 2 EPN2 ATAATATCTGGAGTTAGCAGGT
v2HS_96523 NM_015435 RING FINGER PROTEIN 19 RNF19 ATAACTAATGGATGAAGAACGT
v2HS_96524 NM_015435 RING FINGER PROTEIN 19 RNF19 TATTATATAAGCAGCACATCGT
v2HS_96525 NM_015435 RING FINGER PROTEIN 19 RNF19 TTTCATCATCAAATTCAATCCT
v2HS_96526 NM_183419 RING FINGER PROTEIN 19 RNF19 ATTCTGCAGCATTTATGGGCCT
v2HS_96527 NM_183419 RING FINGER PROTEIN 19 RNF19 TATTCTGCAGCATTTATGGGCC
v2HS_96528 NM_015435 RING FINGER PROTEIN 19 RNF19 TTATTCTGCAGCATTTATGGGC
v2HS_96817 NM_015525 INHIBITOR OF BRUTON 

AGAMMAGLOBULINEMIA TYROSINE 
KINASE

IBTK TTCTTCTAGTAAGAAATCCCGG

v2HS_96821 NM_015525 INHIBITOR OF BRUTON 
AGAMMAGLOBULINEMIA TYROSINE 
KINASE

IBTK TTAAACACTCAGAAACAAACCA

v2HS_96822 BC042171 INHIBITOR OF BRUTON 
AGAMMAGLOBULINEMIA TYROSINE 
KINASE

IBTK ATTGCTTATGTGTCTCCCAGGC

v2HS_96835 NM_015528 RING FINGER PROTEIN 167 RNF167 ATAAAGACTGACCCATTGACCG
v2HS_96838 NM_015528 RING FINGER PROTEIN 167 RNF167 ATCCCTGTGAAAGGGATGAGGT
v2HS_96840 NM_015528 RING FINGER PROTEIN 167 RNF167 TTATTAGACCAGGATAACAGGG
v2HS_96979 NM_015571 SUMO1/SENTRIN SPECIFIC PEPTIDASE 6 SENP6 TTTCTTCTTCATGATCAAAGCT

v2HS_96980 NM_015571 SUMO1/SENTRIN SPECIFIC PEPTIDASE 6 SENP6 ATTAGCAACAATTTCAGATCGA

v2HS_96983 NM_015571 SUMO1/SENTRIN SPECIFIC PEPTIDASE 6 SENP6 TATGTTTCTCTTATAACGAGGG

v2HS_96984 NM_015571 SUMO1/SENTRIN SPECIFIC PEPTIDASE 6 SENP6 TTAAACTTTCATTCTGTAGGCC

v2HS_97147 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTAACAGCCGGACTCTTCAGGT

v2HS_97148 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTTCTTGCCCACTTCAAATCGA

v2HS_97149 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTTAAAGGCAACAGGACATCCT

v2HS_97150 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTTGCCTAGCCAGTTCTTTGGC

v2HS_97151 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TTAAAGCTTATTTGCCTAGCCA

v2HS_97152 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 TATTCGTCGGAATATAAGAGCT

v2HS_97575 NM_016102 TRIPARTITE MOTIF-CONTAINING 17 TRIM17 TTAGCACTTCAATCTGTCCGGG
v2HS_97634 NM_016114 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 1
ASB1 TTTCATTGAGATACTAGAAGGC
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v2HS_97641 NM_016115 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 3
ASB3 ATTGCACAGTAGAATCAGTGGG

v2HS_97643 NM_016115 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 3

ASB3 TTTAGACTGGACCGAATTTCCA

v2HS_97644 NM_016115 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 3

ASB3 TTATCCATCTTGAATAGCTGCC

v2HS_97655 NM_016118 NEDD8 ULTIMATE BUSTER-1 NYREN18 ATATATAGCTCTTTAAAGAGCT
v2HS_97656 NM_016118 NEDD8 ULTIMATE BUSTER-1 NYREN18 ATATGAGTGGCCGCATGATCCA
v2HS_97665 NM_016120 RING FINGER PROTEIN 12 RNF12 TTTCGTTCTGATCTAGATGGCC
v2HS_97668 NM_016120 RING FINGER PROTEIN 12 RNF12 TATTTCGATTTGAGACTGAGCC
v2HS_97669 NM_016121 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 3

KCTD3 TATAGCACCAGTTTCATCTCGA

v2HS_97670 NM_016121 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 3

KCTD3 TTTACGACTAGGAATACCTGGT

v2HS_97671 NM_016121 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 3

KCTD3 TTTGTCTTTGTCTCCATGTGGC

v2HS_97673 NM_016121 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 3

KCTD3 TTTGTTAACCATATCCATAGCA

v2HS_97674 NM_016121 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 3

KCTD3 ATTTGAGTAGCTCTTCTTCGGT

v2HS_97681 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 TTAGTCCAACATTGAGGCAGCG

v2HS_97682 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 TATTACCACCAACAGAAATGGG

v2HS_97683 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 TTTATATACAACTCCAAATCCT

v2HS_97685 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 TTTGGGTGTTATTTCTCCACGC

v2HS_97686 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 AATATCTAGCAATAACTGAGGT

v2HS_97713 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 AATGAAATGACTCTAGGCTGGA

v2HS_97714 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 TTTATGTAAGCCTCTGCCTGGA

v2HS_97716 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 TTTCTCTAGGATCCCATAGGCA

v2HS_97786 NM_016147 PROTEIN PHOSPHATASE 
METHYLESTERASE 1

PPME1 ATTCTGCATGCTATTAAGTGCA

v2HS_97797 NM_016150 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 2

ASB2 TTGCAGCAGCAGCTCGGTGGCG

v2HS_97800 NM_016150 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 2

ASB2 ATACGGTATTTCCCAATGGCCT

v2HS_97855 NM_016172 UBIQUITIN ASSOCIATED DOMAIN 
CONTAINING 1

UBADC1 ATCAATAATAGGACATCTTGGT

v2HS_97858 NM_016172 UBIQUITIN ASSOCIATED DOMAIN 
CONTAINING 1

UBADC1 ATAAGATCAGAGAGCAGGAGCA

v2HS_97859 NM_016172 UBIQUITIN ASSOCIATED DOMAIN 
CONTAINING 1

UBADC1 TTGTAAACACCTGTCAGATGCT

v2HS_98048 NM_021972 SPHINGOSINE KINASE 1 SPHK1 TAATGGTTCAAGGAAGCTGCCA
v2HS_98057 NM_021973 HEART AND NEURAL CREST 

DERIVATIVES EXPRESSED 2
HAND2 ATAAATAAACCGGATGATTCCA

v2HS_98167 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 TATTAGTAATCGTTTCTGTCCA

v2HS_98169 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 AATAGACATATCCATGGTGCCT

v2HS_98170 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 AATTCAAATCCTCTGAGCACGG

v2HS_98171 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 TTTATGCAAACAGTTAAATGCT
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v2HS_98223 NM_022730 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 7B (ARABIDOPSIS)

COPS7B ATTATTGATATCCTTCTTTCGG

v2HS_98227 NM_022731 NUCLEAR CASEIN KINASE AND CYCLIN-
DEPENDENT KINASE SUBSTRATE 1

NUCKS1 TTCATCTTCACTATCCTCTGCT

v2HS_98229 NM_022731 NUCLEAR CASEIN KINASE AND CYCLIN-
DEPENDENT KINASE SUBSTRATE 1

NUCKS1 TTAGGAAATCTTCATCGCTGCC

v2HS_98231 NM_022731 NUCLEAR CASEIN KINASE AND CYCLIN-
DEPENDENT KINASE SUBSTRATE 1

NUCKS1 ATTCCCTTTGCCTTTCACTGGA

v2HS_98232 NM_022731 NUCLEAR CASEIN KINASE AND CYCLIN-
DEPENDENT KINASE SUBSTRATE 1

NUCKS1 ATTTGACATGGCTTTCATTGGG

v2HS_98263 NM_022739 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 2

SMURF2 TTTGCACAGAGTACTGTCAGGC

v2HS_98265 NM_022739 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 2

SMURF2 AATTTCTATGTCGTTGTGACCT

v2HS_98266 NM_022739 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 2

SMURF2 TAAATGTTCCGGATTAACTGCA

v2HS_98269 AF208291 HOMEODOMAIN INTERACTING PROTEIN 
KINASE 2

HIPK2 TTTGGTAGGTATCAAGGAGGCT

v2HS_98272 NM_022740 HOMEODOMAIN INTERACTING PROTEIN 
KINASE 2

HIPK2 TAAATATTCAGCAGGCAAACCC

v2HS_98419 NM_022766 CERAMIDE KINASE CERK ATTGCAATAGAGCCACTAACGG
v2HS_98420 NM_022766 CERAMIDE KINASE CERK TTTAACAGTAACAAACTTGCCA
v2HS_98421 NM_022766 CERAMIDE KINASE CERK TACAGACATCATCTACGTGGGC
v2HS_98422 NM_022766 CERAMIDE KINASE CERK TACAGATCAAAGTTTAAGCCGC
v2HS_98423 NM_022766 CERAMIDE KINASE CERK ATTCTGAATGTCAGCAGGTGGC
v2HS_98424 NM_022766 CERAMIDE KINASE CERK AACTAGAATCAGGTCCATTGCA
v2HS_98509 NM_022781 HYPOTHETICAL PROTEIN FLJ21343 RNF38 ATTTGATGTCATCTCCCATGGT
v2HS_98511 NM_022781 HYPOTHETICAL PROTEIN FLJ21343 RNF38 TTTGGAAAGGGACAAACTGGCC
v2HS_98512 NM_194328 HYPOTHETICAL PROTEIN FLJ21343 RNF38 TAAGGTACTCCAAAGGACACCT
v2HS_98513 NM_022781 HYPOTHETICAL PROTEIN FLJ21343 RNF38 AATTTGTGCTTCTTAGGTTGGT
v2HS_98600 NM_024015 HOMEOBOX B4 HOXB4 TTGTAGTGAAATTCCTTCTCCA
v2HS_98761 NM_024046 CAM KINASE-LIKE VESICLE-ASSOCIATED CAMKV TACATGATGACTCCAATGGCCC

v2HS_98764 NM_024046 CAM KINASE-LIKE VESICLE-ASSOCIATED CAMKV TTCCCTTAGAGGCTCATGAGGT

v2HS_98766 NM_024046 CAM KINASE-LIKE VESICLE-ASSOCIATED CAMKV TATTTGCCAGGTTCAGTAGGCA

v2HS_98860 NM_024064 #N/A #N/A TTACAATACTGGGCATTGTGGC
v2HS_98965 NM_024083 ALVEOLAR SOFT PART SARCOMA 

CHROMOSOME REGION, CANDIDATE 1
ASPSCR1 AATCTCCACTGGAGAGAAAGGT

v2HS_98967 NM_024083 ALVEOLAR SOFT PART SARCOMA 
CHROMOSOME REGION, CANDIDATE 1

ASPSCR1 ATTCCAAGGGAAGTGGAGCGCT

v2HS_98968 NM_024083 ALVEOLAR SOFT PART SARCOMA 
CHROMOSOME REGION, CANDIDATE 1

ASPSCR1 TTATCTGCGCCTCCCTGAAGGC

v2HS_98970 NM_024083 ALVEOLAR SOFT PART SARCOMA 
CHROMOSOME REGION, CANDIDATE 1

ASPSCR1 TATTCCTGCTGGCAGAGGAGGT

v2HS_98987 NM_024087 DKFZP564L0862 PROTEIN ASB9 ATTAGATGGTGCAGAAAGTGCT
v2HS_98988 NM_024087 DKFZP564L0862 PROTEIN ASB9 TTGAATTTGACTCCTCTATCCT
v2HS_99293 AK095507 3-PHOSPHOINOSITIDE DEPENDENT 

PROTEIN KINASE-1
PDPK1 TTTATTACAAGACTACTGACCA

v2HS_99314 NM_031272 TESTIS EXPRESSED SEQUENCE 14 TEX14 TAAAGATGGAGGGCCCACGGCC
v2HS_99315 NM_198393 TESTIS EXPRESSED SEQUENCE 14 TEX14 ATAGATTTCAGAAGAAACAGGT
v2HS_99316 NM_031272 TESTIS EXPRESSED SEQUENCE 14 TEX14 TTTGTCTGGGAGATGGGTGCCT
v2HS_99516 NM_052841 TESTIS-SPECIFIC SERINE KINASE 3 TSSK3 TTGTCTATAACTTTAATTGCCA
v2HS_99520 NM_052841 TESTIS-SPECIFIC SERINE KINASE 3 TSSK3 TAACTTCTTCAATTGAAGGCCG
v2HS_99521 NM_052841 TESTIS-SPECIFIC SERINE KINASE 3 TSSK3 TTTATCAAGTGCTTGCTAGCCA
v2HS_99689 AF395817 BTB (POZ) DOMAIN CONTAINING 14B BTBD14B ATACTTCAATATTTCATTCGCT
v2HS_99853 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 3
KCNG3 AATATTAGGACAGTTATCACCT

v2HS_99855 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 3

KCNG3 ATAGGGCAAGATATTTAATGGC
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v2HS_99856 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 3
KCNG3 TATGGAGGTGCTATCATCTGCA

v2HS_99971 NM_133494 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 7

NEK7 ATTATAGCCCATATCCGGTCGT

v2HS_99974 NM_133494 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 7

NEK7 TTCTTTGATGCAATCAGCACGT

v2HS_99975 NM_133494 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 7

NEK7 ATAGTAGACAGCCAAGAGACCA

v2MM_100115 XM_126551 TRINUCLEOTIDE REPEAT CONTAINING 
6C

TNRC6C TTTATCACTGTCAGATTTGGCA

v2MM_100395 XM_126847 KELCH REPEAT AND BTB (POZ) DOMAIN 
CONTAINING 9

KBTBD9 TATATCATTCACAGAAATAGCC

v2MM_100467 XM_126912 #N/A #N/A ATTTAGAGACAAGTTCTTTGCC
v2MM_100723 XM_127056 #N/A #N/A TATTGTCCACATACATTGCCCA
v2MM_102950 XM_128716 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 17
FBXL17 ATTTCTTTACACCATCCGACGT

v2MM_10355 NM_011518 SPLEEN TYROSINE KINASE SYK TTCACATATTCCCTGATGAGGT
v2MM_104567 XM_129836 RIKEN CDNA 2310061N19 GENE PHF3 TTTCAGGTTGATAAACTGTGGG
v2MM_104797 XM_130008 #N/A #N/A TTATATACAGCACCAGATCCCG
v2MM_104972 XM_130138 RIKEN CDNA 4921517N04 GENE 4921517N04RIK ATCAGTTATCAATATTACTGCA

v2MM_106066 XM_131006 #N/A #N/A ATTCAGTGCAATGAGATGACCT
v2MM_106158 NM_015906 KIAA1113 PROTEIN TRIM33 ATTAATCTCTTGTGTGTCTGCA
v2MM_106526 XM_131311 #N/A #N/A AATTCAGTATCAATAGATTCCA
v2MM_106597 C85080 DNA SEGMENT, CHR 4, ERATO DOI 389, 

EXPRESSED
D4ERTD389E TATTCTCCCATTATGGACAGCG

v2MM_106599 XM_131360 RIKEN CDNA 6430524H05 GENE 6430524H05RIK ATTTGTCCAAATTGAATATCCA

v2MM_106739 XM_131462 #N/A #N/A ATTTATTACATGGAAGATTGGC
v2MM_107206 NM_182931 HYPOTHETICAL PROTEIN FLJ10078 MLL5 ATAATTATGGTCCGCATAGGGC
v2MM_107211 XM_131906 #N/A #N/A ATTAGGAGTGGTAAATATGCCT
v2MM_11 XM_142804 #N/A #N/A TTTATTGGACGTTGGATCTCTC
v2MM_11008 NM_175127 F-BOX PROTEIN 28 FBXO28 TTAACTTGCTTCTGACACAGGT
v2MM_111711 XM_136106 #N/A #N/A TTCTAGTAGCCAAATTGGAGGC
v2MM_112754 XM_136647 #N/A #N/A ATCTGTTCCCTCTCAGTGAGGA
v2MM_113824 XM_137123 #N/A #N/A ATTCTGTTTCACCCACAGGGAC
v2MM_113826 XM_137123 #N/A #N/A TTTCACCCACAGGGACATGCAA
v2MM_116930 XM_139159 #N/A #N/A ATAAAGCCAGAGTCAAACTGCA
v2MM_117267 XM_139294 GENE MODEL 300, (NCBI) GM300 ATAATCAAATAGCTCTCCTCCA
v2MM_117310 XM_139317 #N/A #N/A CAAACTGATAATCTTCTTTGCC
v2MM_11867 XM_284399 #N/A #N/A ATTACAATAAACAGCCTGCCGT
v2MM_120363 XM_140881 ZINC FINGER AND BTB DOMAIN 

CONTAINING 34
ZBTB34 TAAATACAGATCAACCTCTCGT

v2MM_122382 NM_011200 ALDEHYDE DEHYDROGENASE 18 FAMILY, 
MEMBER A1

ALDH18A1 TTAATCTTCACAAGACTTAGCC

v2MM_12524 NM_032299 DCN1, DEFECTIVE IN CULLIN 
NEDDYLATION 1, DOMAIN CONTAINING 
5 (S. CEREVISIAE)

DCUN1D5 ATAACACGATACTTTGATTGCT

v2MM_129903 XM_292512 BROTHER OF ATAXIN-1 BOAT TAGTCCTGAGAAGCTAAAGCGC
v2MM_13041 NM_134112 #N/A #N/A ATTTCAAATCCTCTTTGCTGCA
v2MM_14132 XM_194023 MYOSIN IIIB MYO3B ATGCTGAAGGCCCAAGAGGGCT
v2MM_14671 NM_007706 SUPPRESSOR OF CYTOKINE SIGNALING 

2
SOCS2 TTTAGTCTTGTTGGTAAAGGCA

v2MM_150242 AK034053 POTASSIUM VOLTAGE GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 2

KCNC2 TTTGTCTCTGGTACTAGAGCGT

v2MM_150325 AB023214 ZINC FINGER AND BTB DOMAIN 
CONTAINING 1

ZBTB1 TTGTTACAACAAAGTGATTCCA

v2MM_153479 NM_007118 TRIPLE FUNCTIONAL DOMAIN (PTPRF 
INTERACTING)

TRIO TTCATAAGTGCCATGTAGCCCT

v2MM_153692 XM_196242 #N/A #N/A ATGACATAAGTTATGTGTACCT
v2MM_156419 AL833595 KIAA1841 PROTEIN KIAA1841 TAAATACCTCCTGCAAATTCCT
v2MM_157447 XM_205272 #N/A #N/A TTAGGTGTTCTTTCAGGTGGGC
v2MM_15792 NM_023209 PDZ BINDING KINASE PBK TTTATGTCTCCATGAAGCAGCT
v2MM_159000 XM_282945 #N/A #N/A TTGCTATTGCACTGGTAAGGCG
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v2MM_159331 XM_283061 #N/A #N/A AATATATAAGCAGTCCCTTCCT
v2MM_162542 XM_284390 #N/A #N/A TAATTTCATCAACTCAGCACGG
v2MM_162544 XM_284390 #N/A #N/A AATTTCATCAACTCAGCACGGT
v2MM_166173 XM_285438 #N/A #N/A TTTGCAGAGAAGCACTATTGGT
v2MM_167056 NM_003199 TRANSCRIPTION FACTOR 4 TCF4 TTCTGCTCTGGTGTCAGGTCCT
v2MM_16716 NM_018798 UBIQUILIN 2 UBQLN2 AATGAACTGCTGGTTGGGTCCA
v2MM_17176 XM_136360 #N/A #N/A TTTAATAGGAAATTTGGCTCCA
v2MM_17541 NM_133206 RIKEN CDNA B830022L21 GENE ZNRF1 TATAAATACAGAAACCTATCCT
v2MM_181198 XM_293362 #N/A #N/A TTTCATTTCTCTTTCATAACGA
v2MM_18141 NM_009019 RECOMBINATION ACTIVATING GENE 1 RAG1 AATTCACTGCTCTTCATGGCCT
v2MM_187208 NM_007218 RING FINGER PROTEIN 139 RNF139 ATCTCTCATGTCCTTTATCCGG
v2MM_187953 NM_009772 BUDDING UNINHIBITED BY 

BENZIMIDAZOLES 1 HOMOLOG (S. 
CEREVISIAE)

BUB1 TTTCATATCTATACTCTGACCC

v2MM_189267 NM_177547 SERUM/GLUCOCORTICOID REGULATED 
KINASE 3

SGK3 ATACATTTCAGCAACATCTCGG

v2MM_189598 NM_182809 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 3

NTRK3 TTCATTCCAAATTTGGACCGGC

v2MM_190129 NM_177547 SERUM/GLUCOCORTICOID REGULATED 
KINASE 3

SGK3 ATCACCAAATATTCTCTTGGCA

v2MM_190158 XM_358383 RIKEN CDNA 2810449H11 GENE HERC1 ATTTCTATCCATTCAAGAAGGT
v2MM_19073 NM_008421 POTASSIUM VOLTAGE GATED CHANNEL, 

SHAW-RELATED SUBFAMILY, MEMBER 1
KCNC1 TTACAATAATTGGGAGATCCCA

v2MM_191368 XM_358017 SIMILAR TO RHO-ASSOCIATED COILED-
COIL FORMING KINASE 1

LOC385049 ATTCATCTTCATACAAGTACCA

v2MM_191391 XM_125802 #N/A #N/A TTATTGGTCATGTGTGTCTGGA
v2MM_19198 NM_007783 C-SRC TYROSINE KINASE CSK TAGTTGGCTGGGATGATGCCCT
v2MM_192489 NM_178775 RIBOSOMAL PROTEIN S6 KINASE 

POLYPEPTIDE 1
RPS6KC1 ATACGTTAGCTGAATGTGTCCT

v2MM_192732 NM_176893 YEAST SPS1/STE20-RELATED KINASE 2 
(S. CEREVISIAE)

MINK1 AATGACCAGGAACTTAATCCGT

v2MM_193175 XM_127694 #N/A #N/A TTTCCATATACTTGATAAGGCT
v2MM_193249 XM_358017 SIMILAR TO RHO-ASSOCIATED COILED-

COIL FORMING KINASE 1
LOC385049 ATCTGCTAACTTCAAATGTCCA

v2MM_193303 XM_127694 #N/A #N/A ATATTAGCAGGTTTCAAATCCC
v2MM_193645 XM_127694 #N/A #N/A ATTATATGCCAGAGGTCATGCT
v2MM_193756 NM_183262 SERINE/THREONINE KINASE 35 STK35 TAAGCAGCACATGTGACCTGGT
v2MM_194289 NM_183417 CYCLIN-DEPENDENT KINASE 2 CDK2 AATCTCCAGGGAATAGGGCCCT
v2MM_194535 NM_177710 SLINGSHOT HOMOLOG 2 (DROSOPHILA) SSH2 TAATTCATCTTCAATCTGTCCG

v2MM_194543 NM_178709 RIKEN CDNA D130054N24 GENE D130054N24RIK TTTCTCTTCAGAGCAATTCCCG

v2MM_19547 XM_133269 #N/A #N/A TATAACAATCTATTTACACCCA
v2MM_195645 NM_178802 TRIPARTITE MOTIF-CONTAINING 65 TRIM65 TTGCGATAATTCTGCCAGAGCT
v2MM_195686 NM_010418 HECT (HOMOLOGOUS TO THE E6-AP 

(UBE3A) CARBOXYL TERMINUS) DOMAIN 
AND RCC1 (CHC1)-LIKE DOMAIN (RLD) 2

HERC2 ATTATGGTTCTCCAAATCAGCT

v2MM_195718 NM_028217 #N/A #N/A TTTGTTATTCTCTGAATGGGCT
v2MM_197262 NM_057171 HLA-B-ASSOCIATED TRANSCRIPT 3 BAT3 ATGTTCATGTGCATCATGACCA
v2MM_197443 NM_011669 UBIQUITIN SPECIFIC PEPTIDASE 12 USP12 TAACTATTGCAATATAATGGCC
v2MM_202188 XM_126847 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 9
KBTBD9 ATATCATTCACAGAAATAGCCA

v2MM_204224 XM_132981 #N/A #N/A ATTTCCTCCCGAATACTCAGGA
v2MM_20600 NM_031386 TESTIS EXPRESSED GENE 14 TEX14 TTTCTCTTTCAGTTCCTTTGGC
v2MM_20926 NM_011884 RNA GUANYLYLTRANSFERASE AND 5'-

PHOSPHATASE
RNGTT AACACCTATAAGTTCAGGTGGG

v2MM_2098 NM_024814 CAS-BR-M (MURINE) ECOTROPIC 
RETROVIRAL TRANSFORMING SEQUENCE-
LIKE 1

CBLL1 TTTGGAGATGAGCTTTATAGGA

v2MM_21031 NM_011877 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 21

PTPN21 TTTCAATCCAAATGGCAGTGGC

v2MM_213017 XM_147786 #N/A #N/A TTTCTCATGAGGTTTATCAGCT
v2MM_214607 XM_147786 #N/A #N/A TTACTTGTCGATCAAATGGGCA
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v2MM_21553 NM_011884 RNA GUANYLYLTRANSFERASE AND 5'-

PHOSPHATASE
RNGTT ATGGCATTTGGGATAAACTGGC

v2MM_21587 NM_011991 COP9 (CONSTITUTIVE 
PHOTOMORPHOGENIC) HOMOLOG, 
SUBUNIT 3 (ARABIDOPSIS THALIANA)

COPS3 TATGATTCCAACATGATATGGC

v2MM_217999 NM_007908 EUKARYOTIC ELONGATION FACTOR-2 
KINASE

EEF2K ATTGTACTTGATGTACTTGCCC

v2MM_221956 NM_172656 AMYOTROPHIC LATERAL SCLEROSIS 2 
(JUVENILE) CHROMOSOME REGION, 
CANDIDATE 2 (HUMAN)

ALS2CR2 ATGGAGAAATAACCCAAAGCCA

v2MM_22306 NM_011877 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 21

PTPN21 TTAGTTCCTGAGAGAAAGCGGC

v2MM_22329 NM_028099 DUAL SPECIFICITY PHOSPHATASE 11 
(RNA/RNP COMPLEX 1-INTERACTING)

DUSP11 TTTGTGAATAGTCCTCTCCGGC

v2MM_224405 XM_125901 CULLIN ASSOCIATED AND NEDDYLATION 
DISASSOCIATED 1

CAND1 ATATCAAATACCCTTTAAGCCG

v2MM_231108 XM_129956 UBIQUITIN SPECIFIC PEPTIDASE 40 USP40 TTTAGTCTTTAATTTCTTCCCT
v2MM_231424 XM_132858 #N/A #N/A TATCTTTATCATTCCGCAGGCC
v2MM_231725 XM_134957 #N/A #N/A TAGTGAGACATCTGATTGCCGC
v2MM_23962 NM_026872 UBIQUITIN-ASSOCIATED PROTEIN 2 UBAP2 ATTAGCTAGATTCCCATCTCGG
v2MM_241819 XM_143554 #N/A #N/A TTATCATATGGAGGGTTGTCAG
v2MM_24481 NM_011877 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 21
PTPN21 ATTATTGAGCAGCTGGATCCGG

v2MM_24507 NM_011946 MITOGEN ACTIVATED PROTEIN KINASE 
KINASE KINASE 2

MAP3K2 ATAATGCACAAACATGTGCCGC

v2MM_24856 NM_146144 UBIQUITIN SPECIFIC PEPTDIASE 1 USP1 TTACTTTCACTAGGTATGACGC
v2MM_25387 NM_172303 PHD FINGER PROTEIN 17 PHF17 TTTGACTTCATCATTCTCTGCC
v2MM_26092 NM_144860 MINDBOMB HOMOLOG 1 (DROSOPHILA) MIB1 AATAAATCTGTTGTACTCGGCC

v2MM_26346 NM_133805 EXPRESSED SEQUENCE AA408242 COPS8 TTGAGAGACCAGGGCAAAGGCG
v2MM_27388 XM_155876 #N/A #N/A AATCAGTGGAATATGCCTTCCC
v2MM_27521 NM_019933 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 4
PTPN4 TTTATTAGTACCACTTGGTCCC

v2MM_27642 NM_007936 EPH RECEPTOR A4 EPHA4 TAAACGTCTCCTTGCAAGTCCC
v2MM_28001 NM_172473 HECT DOMAIN AND ANKYRIN REPEAT 

CONTAINING, E3 UBIQUITIN PROTEIN 
LIGASE 1

HACE1 TTATTACAAATGTTGACATCCG

v2MM_28120 NM_032004 TESTIS-SPECIFIC SERINE KINASE 6 TSSK6 TTTCACCTTGGAGTAGCTGCCC
v2MM_28500 NM_146087 CASEIN KINASE I-ALPHA CSNK1A1 ATAACTTATTACAGTGACGCCC
v2MM_28826 NM_007890 DUAL-SPECIFICITY TYROSINE-(Y)-

PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A TTAAGGAGTCGATTTCATACCG

v2MM_28991 NM_008501 LEUKEMIA INHIBITORY FACTOR LIF ATCAAAGAGGAATTTGTCACCC
v2MM_29297 NM_024258 RIKEN CDNA 2810483I07 GENE USP16 ATTCCTTTACTCACTCTTTGGT
v2MM_29298 NM_146145 JANUS KINASE 1 JAK1 TATCGGTTTCAATTGCTTTGGT
v2MM_29419 NM_144839 UBIQUITIN-CONJUGATING ENZYME E2E 

2 (UBC4/5 HOMOLOG, YEAST)
UBE2E2 ATGCACAGTGATTCTGATTGGA

v2MM_29501 NM_008748 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 ATACACCACTACATCCTGTGGT
v2MM_29781 NM_028099 DUAL SPECIFICITY PHOSPHATASE 11 

(RNA/RNP COMPLEX 1-INTERACTING)
DUSP11 TATGGGTAGAAAGGTCTCTGGT

v2MM_30233 NM_019805 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 7

ANAPC7 TTTCACTTCAATTTCAGATGGA

v2MM_30303 NM_019933 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4

PTPN4 ATTGACTCCCGCAAGGAATGGT

v2MM_30565 XM_130089 #N/A #N/A ATTTCAGCAAAGGAGGGCCGGT
v2MM_30902 NM_024438 DUAL SPECIFICITY PHOSPHATASE 19 DUSP19 TTATATGTAAACTCACTGAGGA
v2MM_31537 NM_026846 ZINC FINGER, AN1 TYPE DOMAIN 2B ZFAND2B ATTACAGAGAGGGCACACAGGT
v2MM_31615 NM_011848 NIMA (NEVER IN MITOSIS GENE A)-

RELATED EXPRESSED KINASE 3
NEK3 TTCTGGAGGCACATAATAAGGT

v2MM_31744 NM_024438 DUAL SPECIFICITY PHOSPHATASE 19 DUSP19 ATTAATTCAGGGCGACAAAGGT
v2MM_32712 NM_008748 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 ATATTCACAGAGCTCAGCACGT
v2MM_33273 NM_145617 #N/A #N/A TTTCTATAAGTGCATCAGTGCT
v2MM_33394 NM_015853 UNKNOWN PROTEIN LOC51035 LOC51035 ATACTTCTTGGCTCTCTCTGCT
v2MM_33683 NM_027604 UBIQUITIN SPECIFIC PEPTIDASE 15 USP15 ATTATAGCGGCAAGGACCTGCA
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v2MM_33979 NM_024438 DUAL SPECIFICITY PHOSPHATASE 19 DUSP19 TTTGACTTCCCTTTGAAATGCT
v2MM_34228 NM_026880 PTEN INDUCED PUTATIVE KINASE 1 PINK1 ATTCCACATCATCTTGATGGCA
v2MM_34250 NM_028207 DUAL SPECIFICITY PHOSPHATASE 3 

(VACCINIA VIRUS PHOSPHATASE VH1-
RELATED)

DUSP3 TAAATTACAGGAAAGGATGGCT

v2MM_35314 NM_024275 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 5

MAP4K5 TTTATTTCTGAAGCTGTCCGCT

v2MM_35482 NM_145508 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
3

DYRK3 TTAATAAAGTACTTGGCACGCT

v2MM_36879 NM_019933 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 4

PTPN4 ATACTTGAAGAAGGAATTTCCA

v2MM_3766 NM_006913 RING FINGER PROTEIN 5 RNF5 ATATTACATTCGAAGGTCGCGC
v2MM_37945 NM_019729 PUTATIVE DEUBIQUITINATING ENZYME USP8 AATCCAACTAGCAGTGACTCCT

v2MM_38006 NM_011931 RING FINGER AND WD REPEAT DOMAIN 
2

LOC621205 TTTAATCTTCTTTGTAACTCCA

v2MM_38091 NM_011991 COP9 (CONSTITUTIVE 
PHOTOMORPHOGENIC) HOMOLOG, 
SUBUNIT 3 (ARABIDOPSIS THALIANA)

COPS3 TTACAGATATCCATCATATCCA

v2MM_38271 NM_020256 ZINC FINGER AND BTB DOMAIN 
CONTAINING 33

ZBTB33 ATAGTTGATGAAAGATTTGCCA

v2MM_38540 NM_009157 MITOGEN ACTIVATED PROTEIN KINASE 
KINASE 4

MAP2K4 TAAGGAAATCGGCCTGTGGCCA

v2MM_38896 XM_285379 #N/A #N/A TACTCCATTGGTCTCAAGGCCT
v2MM_41185 NM_009688 BACULOVIRAL IAP REPEAT-CONTAINING 

4
BIRC4 ATTGATAAATCTGCAATTTGGG

v2MM_41202 NM_008981 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, G

PTPRG TAATAGGAACACTTTCGTTGGG

v2MM_42321 NM_172637 HECT DOMAIN CONTAINING 2 HECTD2 TTAAAGCTGCTAAACCAATGGC
v2MM_42612 NM_008980 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, A
PTPRA TTACTAGCAGAGAGGACAGGGC

v2MM_42978 NM_008983 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK TATTTATAGCATTTCACCCGGC

v2MM_4305 XM_138905 #N/A #N/A AACTTCTACAATATCTGGACGG
v2MM_43537 XM_194687 #N/A #N/A AATGCGTAAATTCTCCAGAGGC
v2MM_43565 NM_008974 PROTEIN TYROSINE PHOSPHATASE 4A2 PTP4A2 ATAAACACTTAGGTGAAGAGGG

v2MM_43598 NM_029211 RING FINGER PROTEIN 121 RNF121 AATAAGTTAAGACCAAAGAGGG
v2MM_43626 XM_111421 SIMILAR TO MYOSIN LIGHT CHAIN 

KINASE
RP23-427P14.1 ATCATAGTTCACAACTTCAGGG

v2MM_44047 NM_139154 RAB40C, MEMBER RAS ONCOGENE 
FAMILY

RAB40C ATGACGTTGAAGTTGCACAGGG

v2MM_44493 NM_008978 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 20

PTPN20 ATCATATGGAAGAATATCTCGG

v2MM_45286 XM_130318 #N/A #N/A TTTCGATACCATTTCACACCGG
v2MM_45585 NM_010123 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 (THETA)
EIF3S10 TAAAGGAATTTCTTCCAAACGC

v2MM_46419 NM_008983 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK ATACGGTTTCATGAACTGGGCC

v2MM_47310 NM_009516 WEE 1 HOMOLOG (S. POMBE) WEE1 ATATAGTAAGGCTGACAGAGCG
v2MM_47325 NM_008976 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 14
PTPN14 ATATCATCTGTATGGAAGAGCG

v2MM_47863 NM_009454 UBIQUITIN-CONJUGATING ENZYME E2E 
3, UBC4/5 HOMOLOG (YEAST)

UBE2E3 ATACTGAGTGGCTATGCTTCCG

v2MM_47980 NM_008858 PROTEIN KINASE C, MU PRKCM ATAAACAATTCCAAACTGTCCG
v2MM_49051 NM_021420 YEAST SPS1/STE20-RELATED KINASE 3 

(S. CEREVISIAE)
STK4 ATATCAGATACAGAACCAGCCC

v2MM_49223 NM_172587 CDC14 CELL DIVISION CYCLE 14 
HOMOLOG B (S. CEREVISIAE)

CDC14B ATATATAACCATATAACACCCG

v2MM_49399 NM_008976 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 14

PTPN14 TATTGAGGTTACGCAGAGACCG

v2MM_49936 NM_139294 #N/A #N/A TTACTCTTGAGGTCTCTGTGGA
v2MM_50252 NM_016736 RIKEN CDNA 6330412F12 GENE 6330412F12RIK TTTATGTGGACCAGTCTCTGGT
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v2MM_51125 NM_008981 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, G
PTPRG TTTCTAACTGAAAGACGACGGA

v2MM_5114 NM_133354 SMT3 SUPPRESSOR OF MIF TWO 3 
HOMOLOG 2 (YEAST)

SUMO2 ATAAGAGCTGAATGAGCATGCC

v2MM_51422 NM_172655 RIKEN CDNA A730039N16 GENE HECW2 ATGTCCCAGAAGATAATGAGGT
v2MM_52491 NM_008960 PHOSPHATASE AND TENSIN HOMOLOG PTEN ATATAGGTCAAGTCTAAGTCGA

v2MM_52803 NM_009739 BRANCHED CHAIN KETOACID 
DEHYDROGENASE KINASE

BCKDK ATACTTGTGCTCACACAGGCGT

v2MM_52917 NM_009445 TTK PROTEIN KINASE TTK AATATGGAATAAATTCTTCCGT
v2MM_53244 NM_008983 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, K
PTPRK TAATGGTAGCAGATAGTGACGT

v2MM_54067 NM_008960 PHOSPHATASE AND TENSIN HOMOLOG PTEN ATACTCCTTGTCATTATCTGCA

v2MM_54139 NM_130879 #N/A #N/A TATTCTCCACAGAACTGCTGCT
v2MM_54355 NM_008980 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, A
PTPRA TTTGTTCAGTGCTTTCACTGCA

v2MM_54675 NM_145342 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 TATTCTGAATGTTATATTGGCT

v2MM_54834 NM_008983 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK ATTTGTGGTCACATTGATGGCT

v2MM_55000 NM_008983 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, K

PTPRK ATTTATGTTCTTAGTCTGGGCT

v2MM_56337 NM_008974 PROTEIN TYROSINE PHOSPHATASE 4A2 PTP4A2 TTCTGTATCAACACACTGAGCA

v2MM_56789 NM_006469 INFLUENZA VIRUS NS1A BINDING 
PROTEIN

IVNS1ABP AATTTCGGTAAGAGATGCAGCT

v2MM_56907 NM_177103 SUMO/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 TTACAGTAAGGGTGGTCCAGCA

v2MM_57003 NM_008978 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 20

PTPN20 TTGAGTTATTCGGTTACCAGCT

v2MM_57673 NM_138667 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 7 INTERACTING 
PROTEIN 2

MAP3K7IP2 ATTGCGTAGACCAGAAATTCCA

v2MM_58083 NM_008981 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, G

PTPRG AATACTGATCACACTTTCTCCT

v2MM_58287 NM_027807 CULLIN 5 CUL5 TTAAGCTTTGCTTCAATCTCCT
v2MM_58518 NM_016795 SERINE/ARGININE-RICH PROTEIN 

SPECIFIC KINASE 1
SRPK1 TTTCACAAGATGATAACCTCCT

v2MM_58613 NM_010206 FIBROBLAST GROWTH FACTOR 
RECEPTOR 1

FGFR1 TACACCTTACACATGAACTCCA

v2MM_58727 NM_008907 PEPTIDYLPROLYL ISOMERASE A PPIA TTTAGGATGAAGTTCTCATCCT
v2MM_58900 NM_008984 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, M
PTPRM ATAGCCATCGATGTAATTGCCA

v2MM_59170 NM_009539 ZETA-CHAIN (TCR) ASSOCIATED 
PROTEIN KINASE

ZAP70 TTTCTTGTAGGGCTTCTGGCCA

v2MM_59923 NM_009543 RING FINGER PROTEIN 103 RNF103 TTATTGGCACATGAACAAGCCT
v2MM_60008 NM_021420 YEAST SPS1/STE20-RELATED KINASE 3 

(S. CEREVISIAE)
STK4 ATTTCTATGGCAGTTATTCCCA

v2MM_60351 NM_009454 UBIQUITIN-CONJUGATING ENZYME E2E 
3, UBC4/5 HOMOLOG (YEAST)

UBE2E3 AATGTTATCTCCTTTAGGCCCA

v2MM_60956 NM_008978 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 20

PTPN20 TAATGAATGGAACAGCGGACCA

v2MM_61139 NM_008984 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, M

PTPRM AATCTTCTGGAACTAGTCACCT

v2MM_61759 BC038282 MAMMARY TRANSFORMING GENE 1 PEA15 TAATGTCTTTGTACTTCTTGGC
v2MM_61874 AB040958 BTB (POZ) DOMAIN CONTAINING 7 BTBD7 TTTGGTGATGCCTTATTGTGGC
v2MM_62330 NM_000966 RETINOIC ACID RECEPTOR, GAMMA RARG ATAAATAGAGGCTTCCTCTGGG
v2MM_6274 NM_019586 UBIQUITIN-CONJUGATING ENZYME E2, 

J1
UBE2J1 TATTCGTCGGAATATAAGAGCC

v2MM_62931 NM_176926 #N/A #N/A TTGATCTGGCATCAAAGTGGGC
v2MM_63065 NM_011203 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 12
PTPN12 ATACATCATCAACCTTTAGGGC

v2MM_63289 NM_011203 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 12

PTPN12 TTTCTCAGCACCTGAATGCGGC

v2MM_64085 NM_006497 HYPERMETHYLATED IN CANCER 1 HIC1 TTCTTGTGCGCGCGGAAGAGGG
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v2HS ID Accession Gene Name Gene Symbol shRNA 22mer
v2MM_64232 NM_008052 DELTEX 1 HOMOLOG (DROSOPHILA) DTX1 AATGGTACAGTCCTCATCAGGC
v2MM_64452 NM_025707 BTB (POZ) DOMAIN CONTAINING 5 BTBD5 AATTCCAATACAATTACCAGGG
v2MM_64881 AK090133 HYPOTHETICAL PROTEIN BC026466 C230081A13RIK TTAAAGCAATTCTTGCATTCGC

v2MM_64902 NM_011212 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE ATTGCTTCAGACAGGGTGTCGC

v2MM_65132 NM_026268 DUAL SPECIFICITY PHOSPHATASE 6 DUSP6 ATTTGCTTGTATTTGAACTCGC
v2MM_65510 NM_011361 SERUM/GLUCOCORTICOID REGULATED 

KINASE
SGK ATTCTTCAACAGAACATTCCGC

v2MM_65681 NM_011101 PROTEIN KINASE C, ALPHA PRKCA TTCCATGACGAAGTACAGCCGG
v2MM_65767 NM_004304 ANAPLASTIC LYMPHOMA KINASE (KI-1) ALK ATTATCCGGTATACAGGCCCGG

v2MM_66588 NM_010432 HOMEODOMAIN INTERACTING PROTEIN 
KINASE 1

HIPK1 ATACAGCATCCAGATGACTGCC

v2MM_66770 NM_029457 SUMO/SENTRIN SPECIFIC PEPTIDASE 2 SENP2 ATAAAGCAATCTAATCTTGGCC

v2MM_67341 NM_013836 TRANSCRIPTION FACTOR 20 TCF20 ATTTGTAACTCCAGCTCAGGCC
v2MM_67443 AK077009 RING FINGER AND KH DOMAIN 

CONTAINING 3
RKHD3 TTTGACCATGAGGTTAAAGGCC

v2MM_67480 NM_011078 PHD FINGER PROTEIN 2 PHF2 ATACGTACTCATACTCATCGCG
v2MM_68488 NM_172878 RIKEN CDNA B230396O12 GENE B230396O12RIK TTATTCTAATCAGTGCCTTCCC

v2MM_68590 NM_011035 P21 (CDKN1A)-ACTIVATED KINASE 1 PAK1 ATATTGTCACTCTTGATGTCCC
v2MM_69107 NM_172922 ANKYRIN REPEAT AND KINASE DOMAIN 

CONTAINING 1
ANKK1 TTTGAGGATGGCTGTGTTGCCC

v2MM_69124 NM_011212 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE TATAGTCTGTGAACTCTTGCCC

v2MM_69262 AJ277481 INTEGRIN-LINKED KINASE-2 ILK-2 AATACGGTTGAGATTCTGGCCC
v2MM_69404 NM_026259 RING FINGER PROTEIN 41 RNF41 ATTCCTTTAAACTTGCAGGCCC
v2MM_69521 NM_006149 LECTIN, GALACTOSIDE-BINDING, 

SOLUBLE, 4 (GALECTIN 4)
LGALS4 ATTGTAGGTGGGCTGGTAGCCC

v2MM_69691 NM_009905 CDC-LIKE KINASE 1 CLK1 AAGTATCAACAATTTCATCCCG
v2MM_69707 NM_013643 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 5
PTPN5 TTTCATGTAGCTCTTCTGCCCG

v2MM_70407 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 ATTTGTTTAAGGTCGCATTGGT

v2MM_70550 NM_030253 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 TTATTCTCAATGATGTGGTGGT

v2MM_70757 NM_025739 RIKEN CDNA 4931406I20 GENE 4931406I20RIK ATTACATGTGCTTCAGTCTGGT

v2MM_70928 NM_009974 CASEIN KINASE II, ALPHA 2, 
POLYPEPTIDE

CSNK2A2 ATATTCAAATACCAAAGCTGGT

v2MM_70954 NM_013908 F-BOX AND WD-40 DOMAIN PROTEIN 5 FBXW5 TTCTCTGACTCCACATCCTGGA

v2MM_71203 NM_007394 ACTIVIN A RECEPTOR, TYPE 1 ACVR1 TACAACGATCCCATTTCATGGT
v2MM_71280 NM_026301 RING FINGER PROTEIN 125 RNF125 TTCAAGCAGCATCTTAAATGGT
v2MM_71293 AK087995 PROLINE-RICH NUCLEAR RECEPTOR 

COACTIVATOR 1
PNRC1 AATGCTGATTTCTTCAAATGGT

v2MM_71953 NM_005717 ACTIN RELATED PROTEIN 2/3 COMPLEX, 
SUBUNIT 5, 16KDA

ARPC5 TAAATATACTTCATTAGGAGGT

v2MM_72717 NM_053069 AUTOPHAGY-RELATED 5 (YEAST) ATG5 ATGTACTGTGATGTTCCAAGGA
v2MM_72957 NM_176933 DUAL SPECIFICITY PHOSPHATASE 4 DUSP4 TTTAATGTGTATTCAAAGTCGT
v2MM_73215 NM_013643 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 5
PTPN5 TTCTCATAGAGGCTCATGGCGT

v2MM_73598 NM_000214 JAGGED 1 (ALAGILLE SYNDROME) JAG1 ATAACCATTAACCAAATCCCGA
v2MM_73754 XM_131633 #N/A #N/A TTTGATAATATGAGGATGACGA
v2MM_73880 BC055003 HYPOTHETICAL PROTEIN LOC215776 SHPRH TATCTAATACATCTTGCCACGT
v2MM_73908 NM_013643 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 5
PTPN5 TTGCTCTATTCAATGACCACGA

v2MM_74152 XM_139298 #N/A #N/A TTTATTATGCATGCTTATTGCA
v2MM_74158 NM_176933 DUAL SPECIFICITY PHOSPHATASE 4 DUSP4 ATAACTTTCAAGCTTGATTGCT
v2MM_74858 NM_173424 ZINC FINGER AND BTB DOMAIN 

CONTAINING 37
ZBTB37 TAAATCTGTCAACTTCACTGCT

v2MM_75042 NM_011074 PFTAIRE PROTEIN KINASE 1 PFTK1 ATAGCTGAGCTTATTCCATGCT
v2MM_75062 NM_013827 METAL RESPONSE ELEMENT BINDING 

TRANSCRIPTION FACTOR 2
MTF2 TTTAATGCCTCCAGAACATGCT
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v2MM_75448 NM_020341 P21(CDKN1A)-ACTIVATED KINASE 7 PAK7 TTTGGAATGCACATTGTGGGCT
v2MM_75496 XM_135264 RIKEN CDNA 2810422B09 GENE OXSR1 TTAGCTGATGCTGAGCTGGGCA
v2MM_75934 NM_013643 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 5
PTPN5 TATACAGTAGGAGAGCTAGGCT

v2MM_76100 NM_011074 PFTAIRE PROTEIN KINASE 1 PFTK1 TATTCCATGCTTGTCTAAGGCT
v2MM_76180 NM_013827 METAL RESPONSE ELEMENT BINDING 

TRANSCRIPTION FACTOR 2
MTF2 TAACACTTAGGTTGTAAAGGCA

v2MM_76215 NM_007394 ACTIVIN A RECEPTOR, TYPE 1 ACVR1 TAAACAATTCCTAATGTTCGCA
v2MM_76552 AL833362 MIXED LINEAGE KINASE DOMAIN-LIKE MLKL ATGCAAATCCCAAATATACGCA
v2MM_77439 NM_011202 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 11
PTPN11 TTATCTGTGGTCTCAGCCAGCT

v2MM_77478 NM_001553 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 7

IGFBP7 TTACTTAGAGGAGATACCAGCA

v2MM_77556 NM_026268 DUAL SPECIFICITY PHOSPHATASE 6 DUSP6 ATTGCTGGATCTAGAGACAGCA
v2MM_77618 NM_011202 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 11
PTPN11 AATCTTGATGTGGGTAACAGCT

v2MM_78273 NM_011202 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 11

PTPN11 AATATTGGTATATTCATGTCCT

v2MM_78714 NM_011212 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE TATCTCTATAGTTATATCTCCA

v2MM_78769 NM_013923 RING FINGER PROTEIN (C3HC4 TYPE) 19 RNF19 TATATCATCAGCTGCTGCTCCA

v2MM_78982 XM_135264 RIKEN CDNA 2810422B09 GENE OXSR1 AATATCCAGAACAGAACCTCCA
v2MM_80570 NM_172958 VMYOTUBULARIN RELATED PROTEIN 12 MTMR12 TTAAATGATCTGTTTCTTCCCT

v2MM_80693 NM_013642 DUAL SPECIFICITY PHOSPHATASE 1 DUSP1 AATAAATAAGGACCAGCTCCCA
v2MM_80716 NM_009806 CALCIUM/CALMODULIN-DEPENDENT 

SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK AATCTTGAAGGTAATACTCCCT

v2MM_81297 XM_134912 #N/A #N/A TAAGTAGACATCACATTTACCT
v2MM_81451 NM_011203 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 12
PTPN12 TTTCAGGTCCATGAAGTGACCA

v2MM_81728 NM_013724 NIK RELATED KINASE NRK ATAGAGTTCAACATAATCACCA
v2MM_81815 NM_172806 RIKEN CDNA 5730507E09 GENE BTBD7 TAAACAGTTCTGATTTCCACCA
v2MM_8316 NM_011492 SERINE/THREONINE KINASE 11 STK11 TTCTTCTTGAGGATCTTGACCG
v2MM_84498 AK008844 RIKEN CDNA 2210407G14 GENE KALRN ATATAAATAGAAGTCCAGTCCA
v2MM_85241 NM_133759 ZINC FINGER AND BTB DOMAIN 

CONTAINING 3
ZBTB3 ATTCATGTGCAAGTAGCTGGCA

v2MM_85330 NM_014871 UBIQUITIN SPECIFIC PEPTIDASE 52 USP52 TTATCAATAGGTTCAATAAGGA
v2MM_85439 NM_015905 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 TTAATATCCTGTTCCACCTGCT
v2MM_86930 NM_174852 PHD FINGER PROTEIN 12 PHF12 TTTGCATTGCAGGAGTCTTGGG
v2MM_86931 NM_174852 PHD FINGER PROTEIN 12 PHF12 TTTGGCAACAATACTGCTTGGG
v2MM_86934 NM_174852 PHD FINGER PROTEIN 12 PHF12 AATACAGCACATTGTCCACCGT
v2MM_87592 NM_175201 RING FINGER PROTEIN 38 RNF38 ATACATGTGATGAGGAACACCC
v2MM_88241 NM_175351 RIKEN CDNA C330008L01 GENE C330008L01RIK TTTCCTGAGTGTTCTGGGAGCT

v2MM_88659 BC069803 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IB

BMPR1B TATAGCTCCGAGCCAAATGGGC

v2MM_89734 AJ507398 ZINC FINGER AND BTB DOMAIN 
CONTAINING 10

ZBTB10 TTATTCTACTGAAATCAGAGGC

v2MM_89738 NM_177660 #N/A #N/A ATATTGCATAACAAGCTAACCA
v2MM_91478 NM_178347 CDC23 (CELL DIVISION CYCLE 23, 

YEAST, HOMOLOG)
CDC23 AATAATTGCCAATTACACAGCA

v2MM_93056 NM_015115 DCN1, DEFECTIVE IN CULLIN 
NEDDYLATION 1, DOMAIN CONTAINING 
4 (S. CEREVISIAE)

DCUN1D4 AATGTAATGCAAATACTGACGA

v2MM_94009 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 TTTGTTCTCCTCAAGCTCTGCA
v2MM_95119 NM_001798 CYCLIN-DEPENDENT KINASE 2 CDK2 TTGGTCAATCTCAGAATCTCCA
v2MM_97945 XM_111986 #N/A #N/A TTATTCTGTAACATGCACTGGG
v2MM_97947 XM_111986 #N/A #N/A TTATCTGGAGTTGTCTGTTCGT
v2MM_99075 AB014580 PHOSPHATASE AND ACTIN REGULATOR 

2
PHACTR2 TAGTTCTTTCCTTATTGCTGCC

v2MM_99409 AK122818 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 ATACATGGCCTCCCTCAGGGCC
v2MM_99411 AK122818 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 ATAATCTCACAGTGTCGCTGCA
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v2MM_99816 XM_126150 ZINC FINGER AND BTB DOMAIN 

CONTAINING 4
ZBTB4 TTTGGAATAGGCAATGACAGGT

v2MM_99916 XM_126324 #N/A #N/A AATATAGTCCGCATTTCCAGGC
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Table S2. Sequence information of shRNAs and siRNAs used in validation experiments.

Elledge-Hannon shRNA Anti-sense sequence
EIF3S10-shRNA1 TTAGACAAGGAGAATAGCCCGT
EIF3S10-shRNA2 TTAAGGTATGCAGTGACAGCCA
EIF3S10-shRNA3 TATTCCGAGCTGTATGTCTGCG
EIF3S10-shRNA4 TTATTGTGCCATCTGGAGTGCT
EIF3S10-shRNA5 AATTTCTGGGATCATATCAGCA
RBX1-shRNA1 TTGTAATTAGGTAACAGCAGGG
RBX1-shRNA2 TTAGGTAACAGCAGGGAAAGTC
RBX1-shRNA3 TATCAACCACAATATCCCAGGC
RBX1-shRNA4 ATGCAAAGATCCATAATGTGGT
PRPS2-shRNA1 ATTTATTCTGGAAATAGCTGGT
PRPS2-shRNA2 ATATACTTGAAAGTTGTCGCCT
PRPS2-shRNA3 ATTACCTTTAAGTCAGTTGGCT
PRPS2-shRNA4 TTAAACCAATACAAGCACTGCA
PPP1R12A-shRNA1 ATTAGTGGAGATTTCTTGTCCC
PPP1R12A-shRNA2 TATGCCTACAAGACTATTTGGC
PPP1R12A-shRNA3 AATATTAACATCATAGCCTGCC
MDM2-shRNA1 ATTTCAGGTTGTCTAAATTCCT
MDM2-shRNA2 TATAATTCTCTTATAGACAGGT
MDM2-shRNA3 TTCACAGAGAAGCTTGGCACGC
MDM2-shRNA4 TTCTTCTGTCTCACTAATTGCT
MDM2-shRNA5 TATTCCACTACCAAAGTAGGTC
BUB1-shRNA1 TTTCATATCTATACTCTGACCC

Dharmacon siRNA Anti-sense sequence
PPP1R12A-2 ACAUAUGCAAGCCUAGUUCUU
PPP1R12A-4 UAGGUUGUGAUUUAUCUUCUU
PPP1R12A-5 UAUAUGACCACUAUUUAGCUU
PPP1R12A-6 UAUCUAGAAAUGGAAUCCGUU
BUB1-1 UCUGUUUUAAUAGCUGUUCUU
BUB1-2 UAACCUCGGACCUUUCCUGUU
BUB1-3 AUUAACCUCGGACCUUUCCUU
BUB1-4 GACAUGGCGCUCUCAGUUCUU



Table S3. shRNAs that reduce viability of DLD-1 cells.

v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_131392 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 

POLYPEPTIDE B, 140KDA
POLR2B -3.55 ATTAATAATGAAATAGCCACCA

v2HS_197064 NM_014248 RING-BOX 1 RBX1 -3.37 TTGTAATTAGGTAACAGCAGGG
v2HS_229617 NM_016129 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -3.17 TTAGCTTAATACACAGAGACCC

v2HS_255026 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -2.90 TTATCTAAAGCATTCATAACCA

v2HS_87231 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 -2.60 TATTACTAGCAAACTGACACCC

v2HS_240580 XM_290345 SIMILAR TO EUKARYOTIC TRANSLATION 
INITIATION FACTOR 3, SUBUNIT 5 
EPSILON, 47KDA

LOC339799 -2.45 TAGGCTTTGATGCTCATGCGGC

v2HS_131236 NM_000907 NATRIURETIC PEPTIDE RECEPTOR 
B/GUANYLATE CYCLASE B 
(ATRIONATRIURETIC PEPTIDE RECEPTOR 
B)

NPR2 -2.36 ATACACAATGCGCCCGTTGGCC

v2HS_23913 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -2.34 TTAGCATTTGTTCTTCTGCCCT

v2HS_250531 NM_033278 TRIPARTITE MOTIF-CONTAINING 3 TRIM3 -2.28 TTGGGTTGTCCTTTCGTTTGCC
v2HS_214221 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 

HOMOLOG (YEAST)
PRPF8 -2.19 TATTTGTATCGATACATGCCCG

v2HS_242811 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -2.18 TTAAGAAATCTTGAGGCCAGCG

v2HS_170588 NM_002765 PHOSPHORIBOSYL PYROPHOSPHATE 
SYNTHETASE 1

PRPS2 -2.16 TTAAACCAATACAAGCACTGCA

v2HS_23911 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -2.15 TTAAGACACCAGTTTAAATCCA

v2HS_98761 NM_024046 CAM KINASE-LIKE VESICLE-ASSOCIATED CAMKV -2.15 TACATGATGACTCCAATGGCCC

v2HS_27567 NM_004299 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 7

ABCB7 -2.14 TTAAATACCAAAGCACTCAGGA

v2HS_191980 NM_177436 CSE1 CHROMOSOME SEGREGATION 1-
LIKE (YEAST)

CSE1L -2.14 TTAATTTCAGTCCATAACTCGT

v2HS_113773 NM_001436 FIBRILLARIN FBL -2.07 TTCTCTCCATAAACTGATTCCC
v2HS_188050 NM_001568 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 6 48KDA
EIF3S6 -2.05 AATTGCATTAAGATATTGTGGC

v2HS_68115 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -1.97 ATAGTATCCAGATCAATCAGGT

v2HS_149461 AB071698 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 2

UHRF2 -1.95 TTTCACCACCTTATAAATGCCA

v2HS_23846 NM_003751 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 9 ETA, 116KDA

EIF3S9 -1.94 AATTTGCTTGAATTTCTCTCCC

v2HS_53708 NM_020701 KIAA1160 PROTEIN KIAA1160 -1.92 TTCCAAAGGCACAATAACACCA
v2HS_131683 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 

J2 (UBC6 HOMOLOG, YEAST)
UBE2J2 -1.90 ATACAGTTCCAATCAGTGTGTC

v2HS_151023 NM_001904 CATENIN (CADHERIN-ASSOCIATED 
PROTEIN), BETA 1, 88KDA

CTNNB1 -1.88 ATACTGTCCATCAATATCAGCT

v2HS_199229 NM_014248 RING-BOX 1 RBX1 -1.87 TTAGGTAACAGCAGGGAAAGTC
v2HS_171781 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 

(UBC9 HOMOLOG, YEAST)
UBE2I -1.85 TATAAACACAAAGGAAGTGGCG

v2HS_198275 NM_005877 SPLICING FACTOR 3A, SUBUNIT 1, 
120KDA

SF3A1 -1.78 ATATCTTGTACTTGGGTGTCCT

v2HS_94795 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 -1.76 ATATTCTTCTTTCGTCTGCGCA

v2HS_19708 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -1.75 TGTAATTAGGAGTCCCACACAG
v2HS_47787 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 

HOMOLOG B (YEAST)
PRPF4B -1.71 TTTACCTCTTAAATCAACTGGG

v2HS_113235 NM_001319 CASEIN KINASE 1, GAMMA 2 CSNK1G2 -1.69 TTGAGCGTGAAGGTCCGGTCGC
v2HS_216953 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 

HOMOLOG (YEAST)
PRPF8 -1.68 TTCACGTAACACATACAGGGCA

v2HS_64402 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 
1

SAE1 -1.68 TTTAACTATGACATCCCTGGAG

v2HS_201871 NM_139078 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 -1.67 TTATACTTCCAAGCCTCCTGCA

v2HS_188439 NM_021009 UBIQUITIN C UBC -1.66 ATTCTCAATGGTGTCACTCGGC
v2HS_238193 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 

POLYPEPTIDE B, 140KDA
POLR2B -1.64 TTTAATTATCTTGTTGACTCCT
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v2HS_23909 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.64 TTAGACAAGGAGAATAGCCCGT

v2HS_68112 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -1.62 TTATCTCATGACTGGTTATGCA

v2HS_172053 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 -1.62 TTTGACAGAGACTTTCGCTGGT

v2HS_131684 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 -1.61 TAATACAGTTCCAATCAGTGTG

v2HS_151800 NM_002419 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 11

MAP3K11 -1.60 TAAGCTGTGCGAAGGGCTCGGG

v2HS_255126 NG_001023 #N/A #N/A -1.59 ATAAAGATATTCTGCTGCTCCT
v2HS_171717 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 

(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.57 TTTAAAGCTAATCTTCTTAGGT

v2HS_258048 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -1.56 ATATTTAGGACACTTCAGAGCA

v2HS_112771 NM_001237 CYCLIN A2 CCNA2 -1.53 TTTGCTTTCCAAGGAGGAACGG
v2MM_28500 NM_146087 CASEIN KINASE I-ALPHA CSNK1A1 -1.53 ATAACTTATTACAGTGACGCCC
v2HS_152708 NM_002592 PROLIFERATING CELL NUCLEAR ANTIGEN PCNA -1.52 AATGATATCTTCATTGCCGGCG

v2HS_131396 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -1.50 ATTTCCTCTGAGATGATAGCCA

v2HS_19709 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -1.48 TATTCTGTACAATTCATATGGT
v2HS_242022 U96074 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 4 DELTA, 44KDA
EIF3S4 -1.48 TTTATGTTTCCGTTGATGACCT

v2HS_131397 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -1.46 ATACTCATAGACATAAGTTCCT

v2HS_170331 NM_002713 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 8

PPP1R8 -1.45 ATGTTTCCTAACTTTGTCTCCT

v2HS_201808 NM_022105 DEATH INDUCER-OBLITERATOR 1 DIDO1 -1.43 TTTAATACCTGCCTGAGCACCG
v2HS_199558 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 4
MAP3K4 -1.43 TTTGAGCTTTACTGAACATCCA

v2HS_133559 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 -1.42 TTTCACCAAATCATACTGTCCC

v2HS_153876 NM_003215 TEC PROTEIN TYROSINE KINASE TEC -1.41 TTAGCTTCTTCTATAAAGTCCT
v2HS_197544 NM_005893 CALICIN CCIN -1.41 TAATGCATTTACTTATTCTCCC
v2HS_62393 BG327319 MITOCHONDRIAL RIBOSOMAL PROTEIN 

L49
MRPL49 -1.40 CTAGAATTTGAATTGCTGAGCC

v2HS_1978 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 2, BETA

CAMKK2 -1.39 CTGTGTAAACACATGATCCGCT

v2HS_117526 NM_031480 RIO KINASE 1 (YEAST) RIOK1 -1.38 TATGGTTCTCATTCTATTTGCC
v2HS_254700 NM_004236 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.37 TTTATTCCCGATTTCATAAGCA

v2HS_151697 NM_002401 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 3

MAP3K3 -1.36 AACACTCTTCATACCCTGGCGT

v2HS_64696 NM_013366 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 2

ANAPC2 -1.35 TACTTCTTGCAGTAAGCCTCCA

v2HS_112626 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 -1.35 TTGATTCCCAGGCTTCTTCGGC
v2HS_63867 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 -1.33 AATATATGCCCAGTAGTGCCCA
v2HS_152051 NM_002467 V-MYC MYELOCYTOMATOSIS VIRAL 

ONCOGENE HOMOLOG (AVIAN)
MYC -1.31 TTTGTGTTTCAACTGTTCTCGT

v2HS_170583 NM_002765 PHOSPHORIBOSYL PYROPHOSPHATE 
SYNTHETASE 1

PRPS2 -1.30 ATTTATTCTGGAAATAGCTGGT

v2HS_60490 NM_014006 #N/A #N/A -1.28 TTATCTCTTTAAATGGAATCCA
v2HS_130183 NM_015246 MAHOGUNIN, RING FINGER 1 MGRN1 -1.25 TTTGATCAAGAGTCACCACGGC
v2HS_27493 NM_003646 DIACYLGLYCEROL KINASE, ZETA 104KDA DGKZ -1.24 TGATCTTTGCACCCTGGTTGCC

v2HS_150421 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 -1.23 ATCTGTTGACATAACATATGGA

v2HS_1919 NM_138733 PHOSPHOGLYCERATE KINASE 2 PGK2 -1.23 TAAGAGTTCCTGATGGCCTGCT
v2HS_68114 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -1.22 TTCAATAAGAGGAACATCAGCT

v2HS_68111 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -1.21 TTCTATTAACATGGTTTCGGGC

v2HS_91501 NM_006618 JUMONJI, AT RICH INTERACTIVE 
DOMAIN 1B (RBP2-LIKE)

JARID1B -1.21 ATTCCATCTCGCTTCCCTCGGC

v2HS_78186 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -1.20 TTATTAAGTGGAATAGTCTGGT

v2HS_272097 XM_293454 #N/A #N/A -1.20 TTTGACAGAACTGAAAGAGCAA
v2HS_112920 NM_001261 CYCLIN-DEPENDENT KINASE 9 (CDC2-

RELATED KINASE)
CDK9 -1.20 TTCTAACGGACCAAACTGTGCC

v2HS_63903 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 -1.20 TATTGCCAACATTCTTTAGCCC
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_254661 NM_003903 CDC16 CELL DIVISION CYCLE 16 

HOMOLOG (S. CEREVISIAE)
CDC16 -1.17 TATTCTAATCCAATATACAGCA

v2MM_45585 NM_010123 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 (THETA)

EIF3S10 -1.16 TAAAGGAATTTCTTCCAAACGC

v2HS_42888 NM_005255 CYCLIN G ASSOCIATED KINASE GAK -1.16 TTTGAGCAAAGCTGGGTGCGCG
v2MM_16716 NM_018798 UBIQUILIN 2 UBQLN2 -1.16 AATGAACTGCTGGTTGGGTCCA
v2HS_118859 NM_198189 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 -1.15 ATATAAAGCTAGAAGCTGACCA

v2HS_197456 NM_005915 MCM6 MINICHROMOSOME 
MAINTENANCE DEFICIENT 6 (MIS5 
HOMOLOG, S. POMBE) (S. CEREVISIAE)

MCM6 -1.15 TATTGCTCCACAATGAAGTCCT

v2HS_196240 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -1.15 AATTCATACCATTTGCCTGTCC
v2HS_170987 NM_002841 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, G
PTPRG -1.12 TTATGATCCCAAATCATTCGCC

v2HS_28284 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.12 TTTGGAAACTGCTTAATGCCGC

v2HS_42886 NM_005255 CYCLIN G ASSOCIATED KINASE GAK -1.12 TTAAAGTCCCGCATCTTGTCGT
v2HS_94233 NM_001099 ACID PHOSPHATASE, PROSTATE ACPP -1.10 TTTGCTCTAGATTCTGGCAGCC
v2HS_95298 NM_014771 RING FINGER PROTEIN 40 RNF40 -1.09 TATTCATCACAATTAACAGCCT
v2HS_23852 NM_003752 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 8, 110KDA
EIF3S8 -1.09 TTAAACAGACCTTTAGTGACTG

v2HS_232253 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK -1.09 TATTGTGTCAATTTCACTGGCT
v2MM_21587 NM_011991 COP9 (CONSTITUTIVE 

PHOTOMORPHOGENIC) HOMOLOG, 
SUBUNIT 3 (ARABIDOPSIS THALIANA)

COPS3 -1.09 TATGATTCCAACATGATATGGC

v2HS_197306 NM_006301 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 12

MAP3K12 -1.08 GAATATAAAGACAACCCTGGCT

v2HS_23910 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.08 TTAAGGTATGCAGTGACAGCCA

v2HS_77581 NM_006875 PIM-2 ONCOGENE PIM2 -1.06 ATATGAACTAAGTTTGTGTGGT
v2HS_170459 NM_002741 PROTEIN KINASE N1 PKN1 -1.06 TATGTCACCCGTGGTCCGGGCC
v2HS_27009 NM_003691 SERINE/THREONINE KINASE 16 STK16 -1.06 TTCTTGTTACACATTCTCCTGC
v2HS_174981 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 -1.06 TTCAGCTGGAACTGGATGCGGC
v2HS_113821 NM_002005 FELINE SARCOMA ONCOGENE FES -1.06 AAGAGCTTCCACAGGCTGCGCA
v2HS_153954 NM_003234 TRANSFERRIN RECEPTOR (P90, CD71) TFRC -1.06 TAAGCGTATACAACAGTGGGCT
v2HS_97714 NM_016129 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -1.05 TTTATGTAAGCCTCTGCCTGGA

v2HS_77585 NM_006875 PIM-2 ONCOGENE PIM2 -1.05 ATACTGGACTTTAATGACTGGT
v2HS_150278 NM_001759 CYCLIN D2 CCND2 -1.04 ATTTGTTCCCATATTGCAGGCA
v2HS_170032 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 

CATALYTIC, BETA POLYPEPTIDE
PIK4CB -1.03 TTTAGCTGAGTTGTTCTGCCGC

v2HS_202805 NM_022105 DEATH INDUCER-OBLITERATOR 1 DIDO1 -1.03 TTTAGCTTCCTGCTGATCTGCC
v2HS_188192 NM_001568 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 6 48KDA
EIF3S6 -1.03 ATATTCATGGCCAACATCTGGC

v2HS_113826 NM_002005 FELINE SARCOMA ONCOGENE FES -1.03 ATTGTTTCTGCCCGGAAGAGGA
v2HS_149623 AL157773 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 1
KBTBD1 -1.02 ATATCTCACCACTAGGCCTGGC

v2HS_94794 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 -1.02 TATAATGCACACAGGACATGGT

v2HS_84432 NM_013993 DISCOIDIN DOMAIN RECEPTOR FAMILY, 
MEMBER 1

DDR1 -1.02 ATTAGAGGTGATGGGCTGTCGG

v2HS_123798 XM_497861 #N/A #N/A -1.01 TTATGTGCCCTTAGCCGCTGGC
v2HS_202199 NM_015191 SNF1-LIKE KINASE 2 SNF1LK2 -1.00 TATGGTTAGCCGTTTGGATGGG

Page 3



Table S4. shRNAs that reduce viability of HCC-1954 cells

v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_197064 NM_014248 RING-BOX 1 RBX1 -3.86 TTGTAATTAGGTAACAGCAGGG
v2HS_199229 NM_014248 RING-BOX 1 RBX1 -3.20 TTAGGTAACAGCAGGGAAAGTC
v2HS_152121 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 12A
PPP1R12A -3.10 AATATTAACATCATAGCCTGCC

v2HS_150421 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 -2.73 ATCTGTTGACATAACATATGGA

v2HS_131392 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -2.72 ATTAATAATGAAATAGCCACCA

v2HS_19708 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -2.71 TGTAATTAGGAGTCCCACACAG
v2HS_252356 NM_014248 RING-BOX 1 RBX1 -2.42 TATCAACCACAATATCCCAGGC
v2MM_45585 NM_010123 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 (THETA)
EIF3S10 -2.41 TAAAGGAATTTCTTCCAAACGC

v2HS_118864 U51205 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 -2.37 TTGTTAAAGGAAACATCCAGGG

v2HS_242811 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -2.20 TTAAGAAATCTTGAGGCCAGCG

v2HS_113620 NM_001402 EUKARYOTIC TRANSLATION 
ELONGATION FACTOR 1 ALPHA 1

EEF1A1 -2.19 TTTGTAGACATCCTGGAGAGGC

v2HS_113243 NM_001320 CASEIN KINASE 2, BETA POLYPEPTIDE CSNK2B -2.19 TTGAAACCGTAGAGCCTGGGCA
v2HS_64630 NM_013367 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 4
ANAPC4 -2.19 ATATGAGTAAACTTTCTGGCCA

v2HS_170459 NM_002741 PROTEIN KINASE N1 PKN1 -2.15 TATGTCACCCGTGGTCCGGGCC
v2HS_32423 NM_003591 CULLIN 2 CUL2 -2.13 TAATTCAAACATCTGTACACTT
v2HS_188050 NM_001568 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 6 48KDA
EIF3S6 -2.06 AATTGCATTAAGATATTGTGGC

v2HS_250914 NM_005872 BREAST CARCINOMA AMPLIFIED 
SEQUENCE 2

BCAS2 -2.01 AATTGTTTACACATTCTTGCCA

v2HS_41520 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X -1.99 TTAGTGAATGATATTGTTAGCC

v2HS_77240 NM_000207 INSULIN INS -1.96 GTTCACAAAGGCTGCGGCTGGG
v2HS_254661 NM_003903 CDC16 CELL DIVISION CYCLE 16 

HOMOLOG (S. CEREVISIAE)
CDC16 -1.90 TATTCTAATCCAATATACAGCA

v2HS_23852 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -1.89 TTAAACAGACCTTTAGTGACTG

v2HS_197495 NM_014225 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT A (PR 65), 
ALPHA ISOFORM

PPP2R1A -1.84 TTCTCATCAAAGAACTCCACTC

v2HS_131683 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 -1.83 ATACAGTTCCAATCAGTGTGTC

v2HS_131684 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 -1.80 TAATACAGTTCCAATCAGTGTG

v2HS_159198 AA868267 TRIPARTITE MOTIF-CONTAINING 54 TRIM54 -1.80 TTGATCAGCTCCTTGGCCTGCT
v2MM_38091 NM_011991 COP9 (CONSTITUTIVE 

PHOTOMORPHOGENIC) HOMOLOG, 
SUBUNIT 3 (ARABIDOPSIS THALIANA)

COPS3 -1.78 TTACAGATATCCATCATATCCA

v2HS_19709 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -1.78 TATTCTGTACAATTCATATGGT
v2HS_23863 NM_003754 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 5 EPSILON, 47KDA
EIF3S5 -1.75 TATTGCAACACTGTACTCAGGG

v2HS_172053 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 -1.74 TTTGACAGAGACTTTCGCTGGT

v2HS_95298 NM_014771 RING FINGER PROTEIN 40 RNF40 -1.72 TATTCATCACAATTAACAGCCT
v2HS_171717 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 

(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.71 TTTAAAGCTAATCTTCTTAGGT

v2HS_2091 NM_005762 TRIPARTITE MOTIF-CONTAINING 28 TRIM28 -1.69 TAACAATAAGGTTGTAGTCCTC
v2HS_214221 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 

HOMOLOG (YEAST)
PRPF8 -1.68 TATTTGTATCGATACATGCCCG

v2HS_118859 NM_198189 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 -1.66 ATATAAAGCTAGAAGCTGACCA

v2HS_172918 NM_004087 DISCS, LARGE HOMOLOG 1 
(DROSOPHILA)

DLG1 -1.66 TTAGATCAGCAGGTCCTCCGGC

v2HS_272097 XM_293454 #N/A #N/A -1.65 TTTGACAGAACTGAAAGAGCAA
v2HS_64633 NM_013367 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 4
ANAPC4 -1.65 TATACTAAAGACAAAGGCAGCT

v2HS_197544 NM_005893 CALICIN CCIN -1.64 TAATGCATTTACTTATTCTCCC
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2MM_187953 NM_009772 BUDDING UNINHIBITED BY 

BENZIMIDAZOLES 1 HOMOLOG (S. 
CEREVISIAE)

BUB1 -1.62 TTTCATATCTATACTCTGACCC

v2HS_159199 AA868267 TRIPARTITE MOTIF-CONTAINING 54 TRIM54 -1.60 TTATTGATCAGCTCCTTGGCCT
v2HS_63188 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 -1.59 GATGATCACCCGCTGGTTTCCT

v2HS_242022 U96074 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 4 DELTA, 44KDA

EIF3S4 -1.58 TTTATGTTTCCGTTGATGACCT

v2HS_111452 L11329 DUAL SPECIFICITY PHOSPHATASE 2 DUSP2 -1.55 TAGGGCAAGATCTCCACAGGGC
v2HS_264984 NM_178863 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 13

KCTD13 -1.53 ATTGTACCAAAGTGACGGCCGC

v2HS_172538 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP -1.51 ATTGGCAACAATCTGAAGAGCA

v2HS_153893 NM_003218 TELOMERIC REPEAT BINDING FACTOR 
(NIMA-INTERACTING) 1

TERF1 -1.51 TATCGTTCTCAACTGGCAAGCT

v2HS_78186 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -1.51 TTATTAAGTGGAATAGTCTGGT

v2HS_255026 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -1.50 TTATCTAAAGCATTCATAACCA

v2HS_76754 NM_000239 LYSOZYME (RENAL AMYLOIDOSIS) LYZ -1.50 TTTCACTTAATTCCTACTCCCT
v2HS_221319 NM_018323 PHOSPHATIDYLINOSITOL 4-KINASE 

TYPE 2 BETA
PI4K2B -1.50 TTCCTAAGCCAATATTCAGCCT

v2HS_134649 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 
4 (PUTATIVE)

UBE2D4 -1.49 TACGTTTAAGAGTCTCTCTCCC

v2HS_23911 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.47 TTAAGACACCAGTTTAAATCCA

v2HS_172995 NM_004102 FATTY ACID BINDING PROTEIN 3, 
MUSCLE AND HEART (MAMMARY-
DERIVED GROWTH INHIBITOR)

FABP3 -1.46 TTTCCATCAATTAGCTCCCGCA

v2HS_171719 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.46 TATAGCCACTGCATGATGGGCA

v2HS_83938 NM_000118 ENDOGLIN (OSLER-RENDU-WEBER 
SYNDROME 1)

ENG -1.45 ATGAAGTGAGACAATGCTGGCC

v2HS_188466 XM_171494 #N/A #N/A -1.44 AATTCACATCAGAGCTGGCGGC
v2HS_203120 NM_012175 F-BOX PROTEIN 3 FBXO3 -1.43 ATTCTCCAATAGCGACTGTCCA
v2HS_23909 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.41 TTAGACAAGGAGAATAGCCCGT

v2HS_47787 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B -1.41 TTTACCTCTTAAATCAACTGGG

v2HS_229617 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -1.39 TTAGCTTAATACACAGAGACCC

v2HS_84565 NM_006766 MYST HISTONE ACETYLTRANSFERASE 
(MONOCYTIC LEUKEMIA) 3

MYST3 -1.39 TTCTTTGTGGACTCCAGGTGGC

v2HS_14394 AI186169 RING FINGER PROTEIN 122 RNF122 -1.39 TTATACTTCATCCTCGCCTCTC
v2HS_118840 NM_001394 DUAL SPECIFICITY PHOSPHATASE 4 DUSP4 -1.37 TTTATTATGTATTCGGAGTCCT
v2HS_112996 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 

POMBE)
CHEK1 -1.37 TTATACCGAAATACTGTTGCCA

v2HS_91775 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK -1.36 TTTCCACAAATGAGGTGCTCCC

v2HS_153364 NM_003113 SP100 NUCLEAR ANTIGEN SP100 -1.35 ATACAATGTCATAGAGCAGCCT
v2HS_198275 NM_005877 SPLICING FACTOR 3A, SUBUNIT 1, 

120KDA
SF3A1 -1.34 ATATCTTGTACTTGGGTGTCCT

v2HS_69966 NM_005424 TYROSINE KINASE WITH 
IMMUNOGLOBULIN-LIKE AND EGF-LIKE 
DOMAINS 1

TIE1 -1.33 TTCACATTGACCTTGAAGCGCC

v2HS_171781 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I -1.31 TATAAACACAAAGGAAGTGGCG

v2HS_113893 NM_002019 FMS-RELATED TYROSINE KINASE 1 
(VASCULAR ENDOTHELIAL GROWTH 
FACTOR/VASCULAR PERMEABILITY 
FACTOR RECEPTOR)

FLT1 -1.30 ATTTGACTGGGCGTGGTGTGCT

v2HS_228143 XM_113849 #N/A #N/A -1.29 TATGGGTGAAACAGGCATGCGT
v2HS_152702 NM_002591 PHOSPHOENOLPYRUVATE 

CARBOXYKINASE 1 (SOLUBLE)
PCK1 -1.29 TTTGTAAAGGCAGAGGGCACCC

v2HS_56673 NM_006285 TESTIS-SPECIFIC KINASE 1 TESK1 -1.29 GTTCAGGTTGCGGTAGCGGGCA
v2HS_17961 NM_004431 EPH RECEPTOR A2 EPHA2 -1.29 CTCAATGAAGATACGCTCAGCC
v2HS_56429 NM_006292 TUMOR SUSCEPTIBILITY GENE 101 TSG101 -1.29 CTGCAATAACTTATTCTGGGCA
v2HS_24666 NM_152345 ANKYRIN REPEAT DOMAIN 13B ANKRD13B -1.28 TTCATCTCCACGTAGAAGTCCT
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_202951 AK027580 NIMA (NEVER IN MITOSIS GENE A)-

RELATED KINASE 1
NEK1 -1.27 TTTAGCTTCATTATCTTCTGCT

v2HS_87289 NM_014501 UBIQUITIN-CONJUGATING ENZYME E2S UBE2S -1.27 AACAAATCCAGGTCCCAGTGCC

v2HS_174709 NM_017957 EPSIN 3 EPN3 -1.27 ATGGTGTAGAGGTTCTCGCGGC
v2HS_43080 NM_005243 EWING SARCOMA BREAKPOINT REGION 

1
EWSR1 -1.27 ATAACTGTAGTTACTCTGTCCA

v2HS_42146 NM_004623 TETRATRICOPEPTIDE REPEAT DOMAIN 4 TTC4 -1.26 ATTGCTTTGAGGTGGCAGGGTT

v2HS_98422 NM_022766 CERAMIDE KINASE CERK -1.26 TACAGATCAAAGTTTAAGCCGC
v2HS_152123 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 12A
PPP1R12A -1.25 TATGCCTACAAGACTATTTGGC

v2HS_28281 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.25 TAATGCTTTGGAATTATAGTAC

v2HS_41305 NM_004670 3'-PHOSPHOADENOSINE 5'-
PHOSPHOSULFATE SYNTHASE 2

PAPSS2 -1.25 CAATGTAGAAATTGGCACCCGC

v2HS_78650 M64929 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
ALPHA ISOFORM

PPP2R2A -1.25 ATTAAATCCCATAGCATGACTG

v2HS_93093 NM_000447 PRESENILIN 2 (ALZHEIMER DISEASE 4) PSEN2 -1.25 TATTACTATTAAGCCACTTCCC

v2HS_98421 NM_022766 CERAMIDE KINASE CERK -1.24 TACAGACATCATCTACGTGGGC
v2HS_94942 NM_006941 SRY (SEX DETERMINING REGION Y)-BOX 

10
SOX10 -1.24 TTGCTGCTGGAGCCTGGATGGG

v2HS_57616 NM_006256 PROTEIN KINASE N2 PKN2 -1.24 TTTCATTACATTCTTTGCACCT
v2HS_140463 XM_095399 #N/A #N/A -1.23 ATCCTACGACGTGCTGCTGGGC
v2HS_170439 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 -1.22 TTAAACTTGTGTTTGCTGCGGG
v2HS_14064 NM_024326 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 15
FBXL15 -1.22 TATCCTGCAGCAGCACCAGGGC

v2HS_190284 NM_033531 CELL DIVISION CYCLE 2-LIKE 1 
(PITSLRE PROTEINS)

CDC2L2 -1.22 TTGAGGATGGTGTTGATCTCCC

v2HS_115045 NM_016237 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 5

ANAPC5 -1.22 TAAGTAGCTGAGATAATGCGCT

v2HS_170051 NM_182471 PYRUVATE KINASE, MUSCLE PKM2 -1.21 ATAATCTTGATGTTCTTTCCCT
v2HS_202259 NM_153827 MISSHAPEN-LIKE KINASE 1 

(ZEBRAFISH)
MINK1 -1.21 ATACAGTCCTCCTTCAGGGCGT

v2HS_112419 NM_000758 COLONY STIMULATING FACTOR 2 
(GRANULOCYTE-MACROPHAGE)

CSF2 -1.21 TTCACATGCTCCCAGGGCTGCG

v2HS_170334 NM_002714 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 10

PPP1R10 -1.21 TTAGGTGTTGTGTTGAGTGGCT

v2HS_12072 XM_352717 #N/A #N/A -1.20 TAAAGTTAACGTGTTGGAGGCC
v2HS_14740 NM_003707 RUVB-LIKE 1 (E. COLI) RUVBL1 -1.20 TTTAGCAAGCAAGTTGGCCGGG
v2HS_197456 NM_005915 MCM6 MINICHROMOSOME 

MAINTENANCE DEFICIENT 6 (MIS5 
HOMOLOG, S. POMBE) (S. CEREVISIAE)

MCM6 -1.20 TATTGCTCCACAATGAAGTCCT

v2HS_50868 NM_018996 HYPOTHETICAL PROTEIN FLJ20015 TNRC6C -1.19 TTGACCTATGGCACTGACTGGA
v2HS_174981 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 -1.19 TTCAGCTGGAACTGGATGCGGC
v2HS_171720 NM_153280 UBIQUITIN-ACTIVATING ENZYME E1 

(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.18 TTTGACTTCTCAATGGTGTCCA

v2HS_218182 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 
1

MAPK1 -1.18 TAATTTCTGGAGCCCTGTACCA

v2HS_21011 NM_145204 SUMO/SENTRIN SPECIFIC PEPTIDASE 
FAMILY MEMBER 8

SENP8 -1.17 TTAAAGTGAAACGTTCCATGGG

v2HS_116879 BC060876 TUDOR DOMAIN CONTAINING 3 TDRD3 -1.17 TTTGATGATCTGTATTGTCCCT
v2HS_62085 NM_004938 DEATH-ASSOCIATED PROTEIN KINASE 1 DAPK1 -1.17 ATGAGTAATGGAGGTGTCCCGT

v2HS_225517 NM_000588 INTERLEUKIN 3 (COLONY-STIMULATING 
FACTOR, MULTIPLE)

IL3 -1.17 ATTAACAATTCATCTGATGCCG

v2HS_94774 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 
CATALYTIC POLYPEPTIDE

PRKDC -1.17 AATGATTCAGACTTTCACTGGA

v2HS_91844 AF095745 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH -1.16 TATTTGTCGGCGGCAGAGAGCC

v2HS_98167 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 -1.16 TATTAGTAATCGTTTCTGTCCA

v2HS_47395 NM_015107 PHD FINGER PROTEIN 8 PHF8 -1.16 ATGACATTGAGGACTTTCTCCC
v2HS_100945 XM_055866 LEMUR TYROSINE KINASE 3 LMTK3 -1.15 TAATCAGCAGAAACGGCAGCGT
v2HS_77244 NM_000208 INSULIN RECEPTOR INSR -1.15 TTGAATTGCCAGCACATGCGCA
v2HS_85661 NM_014586 HORMONALLY UPREGULATED NEU-

ASSOCIATED KINASE
HUNK -1.14 ATGATTCAGAACTGCCTCTCTG

v2HS_173006 U29344 FATTY ACID SYNTHASE FASN -1.14 TAAACTTCAGCCTGGGCCAGGA
v2HS_93760 NM_001008 RIBOSOMAL PROTEIN S4, Y-LINKED 1 RPS4Y1 -1.14 TTGGTGTCATAGACCAGGCGGA
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_233593 NM_006904 PROTEIN KINASE, DNA-ACTIVATED, 

CATALYTIC POLYPEPTIDE
PRKDC -1.13 TTATTTCTTGAATCCATGACCC

v2HS_201977 M74161 INOSITOL POLYPHOSPHATE-5-
PHOSPHATASE, 75KDA

INPP5B -1.13 ATACTCTTCAATGTGGGCTGCC

v2HS_174178 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 -1.13 ATGGACACACCGGTGATCTGCT
v2HS_172006 NM_003390 WEE1 HOMOLOG (S. POMBE) WEE1 -1.12 ATACGTTCTCTTTCTACGACGA
v2HS_85691 NM_013239 PROTEIN PHOSPHATASE 2 (FORMERLY 

2A), REGULATORY SUBUNIT B'', BETA
PPP2R3B -1.12 ATACTCGTACAGGTCCACGGCG

v2HS_135283 NM_016617 UBIQUITIN-FOLD MODIFIER 1 UFM1 -1.12 TTTCTGTAACACTTTGCTACCC
v2HS_255090 NM_000489 ALPHA THALASSEMIA/MENTAL 

RETARDATION SYNDROME X-LINKED 
(RAD54 HOMOLOG, S. CEREVISIAE)

ATRX -1.11 TTTGTTTACAGCATCCATCGCT

v2HS_41478 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 
(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 -1.11 ATACTTGATCCTGCGGTCGGGC

v2HS_83935 NM_181312 TAFAZZIN (CARDIOMYOPATHY, DILATED 
3A (X-LINKED); ENDOCARDIAL 
FIBROELASTOSIS 2; BARTH SYNDROME)

TAZ -1.11 TTCAGGTTCCAGATGTGGCGGA

v2HS_202607 AJ311798 MIXED LINEAGE KINASE 4 KIAA1804 -1.11 TTTAGTTCTCTCCTTGGCAGCG
v2HS_82725 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 -1.10 TTTCACATTGCCACCGTTGGTG

v2HS_26744 NM_018700 TRIPARTITE MOTIF-CONTAINING 36 TRIM36 -1.10 TTGTTCTCTAGAAGTCCCTGGT
v2HS_1979 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE KINASE 2, BETA
CAMKK2 -1.10 TTTGGACAGCACCTTCATTGCA

v2HS_99316 NM_031272 TESTIS EXPRESSED SEQUENCE 14 TEX14 -1.09 TTTGTCTGGGAGATGGGTGCCT
v2HS_130956 NM_000855 GUANYLATE CYCLASE 1, SOLUBLE, 

ALPHA 2
GUCY1A2 -1.09 TTTCTTCAACCCATCTTGGGCC

v2HS_81221 NM_022467 CARBOHYDRATE (N-
ACETYLGALACTOSAMINE 4-0) 
SULFOTRANSFERASE 8

CHST8 -1.08 GTAGTAGAAGTCGTAGGTGCGC

v2HS_244573 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 -1.08 AATTGTTTCCACTGTGGTCCCT
v2HS_171806 NM_003353 UROCORTIN UCN -1.08 ATTGAGCTCCAGTCTCTGTCCC
v2HS_151800 NM_002419 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 11
MAP3K11 -1.08 TAAGCTGTGCGAAGGGCTCGGG

v2HS_113855 NM_002011 FIBROBLAST GROWTH FACTOR 
RECEPTOR 4

FGFR4 -1.08 ATAGGGTCCGAAGGTCAGGCGG

v2HS_13479 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -1.08 TTAGATATGGAGGCAACTTGGT
v2HS_86338 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 -1.08 TTTATCCCACCCATGGAGTCGT

v2HS_254700 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.08 TTTATTCCCGATTTCATAAGCA

v2HS_23970 NM_147223 NUCLEAR RECEPTOR COACTIVATOR 1 NCOA1 -1.07 TTGTCATGCCAACGGGAGAGCT

v2HS_36957 NM_004712 HEPATOCYTE GROWTH FACTOR-
REGULATED TYROSINE KINASE 
SUBSTRATE

HGS -1.06 CACTTTCCACAGAATATCTGCC

v2HS_67151 NM_021101 CLAUDIN 1 CLDN1 -1.06 TTAGCCACAGAAAGCATCGGGC
v2HS_33786 NM_004187 SMCY HOMOLOG, X-LINKED (MOUSE) SMCX -1.06 ATATGACTCAATAAACTGGGCA
v2HS_33784 NM_004187 SMCY HOMOLOG, X-LINKED (MOUSE) SMCX -1.06 TTTCATAGGGATAAACAATGCG
v2HS_132673 NM_001657 AMPHIREGULIN (SCHWANNOMA-

DERIVED GROWTH FACTOR)
AREG -1.06 ATCATCGACAATATAGCCAGGT

v2HS_112592 NM_001201 BONE MORPHOGENETIC PROTEIN 3 
(OSTEOGENIC)

BMP3 -1.06 TTTCTGGCTCAGAAATGGCGGC

v2HS_18418 BC016477 ZINC FINGER PROTEIN 509 ZNF509 -1.05 GTAACTTACAATAGGAGCCGCC
v2HS_153815 NM_003199 TRANSCRIPTION FACTOR 4 TCF4 -1.05 ATATCCATGTCACCTCCAAGGA
v2HS_57997 XM_302243 #N/A #N/A -1.04 TTAATGTAAGTGCTGACTTCCT
v2HS_179927 XM_044379 #N/A #N/A -1.04 AAGAGTTTGGAGACATGCAGCT
v2HS_68222 NM_004834 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE KINASE 4
MAP4K4 -1.04 TTATATTCTTCCTGCTCCCGGA

v2HS_75435 AF240696 WD REPEAT AND SOCS BOX-
CONTAINING 1

WSB1 -1.04 TAAGTGTATTCTGTCAGTCCCT

v2HS_114332 NM_015601 HECT DOMAIN AND RLD 4 HERC4 -1.03 TTAGAGCTTCATTCACTGTCCA
v2HS_133588 NM_002232 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
3

KCNA3 -1.03 ATATCTAACATTCCAAACACCA

v2MM_64902 NM_011212 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, E

PTPRE -1.03 ATTGCTTCAGACAGGGTGTCGC

v2HS_140460 XM_095399 #N/A #N/A -1.03 TATATTGGTTGTAGAACTGCCT
v2HS_15701 NM_012177 F-BOX PROTEIN 5 FBXO5 -1.03 TTACTGTACAACTGGAATGCCC
v2HS_19539 NM_145259 ACTIVIN A RECEPTOR, TYPE IC ACVR1C -1.02 CATGATATTCAGATACCAGCCA
v2HS_132006 NM_001505 G PROTEIN-COUPLED RECEPTOR 30 GPR30 -1.02 ATGAAGGTGCACAGGACGGCGA
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_171216 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 

ONCOGENE HOMOLOG 1
RAF1 -1.02 ATTGATATCCTCAGTGTGGGCT

v2HS_150830 NM_001869 CARBOXYPEPTIDASE A2 (PANCREATIC) CPA2 -1.02 AATCTCAAGAACTTGGTCTCCC

v2HS_1978 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 2, BETA

CAMKK2 -1.02 CTGTGTAAACACATGATCCGCT

v2HS_171776 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I -1.02 TTGGCAGTAAATCGTGTAGGCC

v2HS_175658 NM_018448 CULLIN-ASSOCIATED AND 
NEDDYLATION-DISSOCIATED 1

CAND1 -1.02 TATAGACATGACAAAGCATCGA

v2HS_41436 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 
YEAST, HOMOLOG)

CDC23 -1.02 ATAGGCATCCATATCCTGGGCA

v2HS_13170 NM_003343 UBIQUITIN-CONJUGATING ENZYME E2G 
2 (UBC7 HOMOLOG, YEAST)

UBE2G2 -1.01 ATTCCTATTTAAATGCCGCCCG

v2HS_133562 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 -1.01 TTATCCTCCAAGTAGCTCAGGG

v2HS_153904 NM_003220 TRANSCRIPTION FACTOR AP-2 ALPHA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 ALPHA)

TFAP2A -1.00 TTGATCTGGGATGTTAATACCC

v2HS_153615 NM_003159 CYCLIN-DEPENDENT KINASE-LIKE 5 CDKL5 -1.00 ATTCTCCTTGTTGTTCTGTCGT
v2HS_27410 NM_003653 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 -1.00 TAATGCAGTAACAATAATCTGA

v2HS_150553 NM_001814 CATHEPSIN C CTSC -1.00 TTTAGGAATTGGTGTGGCTGCC
v2HS_67564 NM_000132 COAGULATION FACTOR VIII, 

PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 -1.00 ATCACTTTGCATATAGTCCCAT

v2HS_201747 NM_058216 RAD51 HOMOLOG C (S. CEREVISIAE) RAD51C -1.00 TAATTCTTCCTCTGGGTCTCGT
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Table S5. shRNAs that reduce viability of HCT116 cells.

v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_19709 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -4.33 TATTCTGTACAATTCATATGGT
v2HS_150421 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 

G2 TO M
CDC2 -3.46 ATCTGTTGACATAACATATGGA

v2HS_68115 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -3.45 ATAGTATCCAGATCAATCAGGT

v2HS_87233 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 -3.39 ATCACTTAAACTCATATCTCCT

v2HS_197064 NM_014248 RING-BOX 1 RBX1 -3.38 TTGTAATTAGGTAACAGCAGGG
v2HS_87235 NM_014503 UTP20, SMALL SUBUNIT (SSU) 

PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 -3.22 TATAAAGATATGATAACGAGGT

v2HS_188050 NM_001568 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 6 48KDA

EIF3S6 -3.11 AATTGCATTAAGATATTGTGGC

v2HS_23911 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -3.06 TTAAGACACCAGTTTAAATCCA

v2HS_95052 NM_006978 RING FINGER PROTEIN 113A RNF113A -2.85 TTTAGCAATCAATTCTTTCGCT
v2HS_216953 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 

HOMOLOG (YEAST)
PRPF8 -2.72 TTCACGTAACACATACAGGGCA

v2HS_254661 NM_003903 CDC16 CELL DIVISION CYCLE 16 
HOMOLOG (S. CEREVISIAE)

CDC16 -2.72 TATTCTAATCCAATATACAGCA

v2HS_28281 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -2.68 TAATGCTTTGGAATTATAGTAC

v2HS_197637 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -2.67 TTTAGTGAAGATCCTCATGGAC
v2HS_68114 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -2.56 TTCAATAAGAGGAACATCAGCT

v2HS_87231 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 -2.54 TATTACTAGCAAACTGACACCC

v2HS_94079 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A -2.53 ATACATGTCCACATAACTACGA

v2HS_23863 NM_003754 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 5 EPSILON, 47KDA

EIF3S5 -2.51 TATTGCAACACTGTACTCAGGG

v2HS_171717 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -2.44 TTTAAAGCTAATCTTCTTAGGT

v2HS_47787 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B -2.41 TTTACCTCTTAAATCAACTGGG

v2HS_254700 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -2.38 TTTATTCCCGATTTCATAAGCA

v2HS_32423 NM_003591 CULLIN 2 CUL2 -2.36 TAATTCAAACATCTGTACACTT
v2HS_116545 NM_024292 UBIQUITIN-LIKE 5 UBL5 -2.34 ATCGTGTACCACTTCTTCAGGA
v2HS_154890 NM_017627 #N/A #N/A -2.34 AATACATATAGGAGATTGAGGA
v2HS_77581 NM_006875 PIM-2 ONCOGENE PIM2 -2.32 ATATGAACTAAGTTTGTGTGGT
v2HS_153607 NM_003158 #N/A #N/A -2.29 TTAAATAACACTTTAAGAGCCA
v2HS_23909 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -2.24 TTAGACAAGGAGAATAGCCCGT

v2HS_272097 XM_293454 #N/A #N/A -2.23 TTTGACAGAACTGAAAGAGCAA
v2HS_68113 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -2.22 TTCAAATTCAACGTCCTTTCCT

v2HS_172538 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP -2.18 ATTGGCAACAATCTGAAGAGCA

v2HS_131683 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 -2.18 ATACAGTTCCAATCAGTGTGTC

v2HS_199229 NM_014248 RING-BOX 1 RBX1 -2.17 TTAGGTAACAGCAGGGAAAGTC
v2HS_202594 NM_003600 AURORA KINASE A AURKA -2.13 ATAAACATTACCAAACTTTCCT
v2HS_197495 NM_014225 PROTEIN PHOSPHATASE 2 (FORMERLY 

2A), REGULATORY SUBUNIT A (PR 65), 
ALPHA ISOFORM

PPP2R1A -2.12 TTCTCATCAAAGAACTCCACTC

v2HS_150417 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 -2.10 ATGAGATATAACCTGGAATCCT

v2HS_191980 NM_177436 CSE1 CHROMOSOME SEGREGATION 1-
LIKE (YEAST)

CSE1L -2.08 TTAATTTCAGTCCATAACTCGT

v2HS_27567 NM_004299 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 7

ABCB7 -2.04 TTAAATACCAAAGCACTCAGGA

v2HS_131684 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 -2.03 TAATACAGTTCCAATCAGTGTG

v2HS_19708 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -2.00 TGTAATTAGGAGTCCCACACAG
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_255026 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -2.00 TTATCTAAAGCATTCATAACCA

v2HS_23846 NM_003751 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 9 ETA, 116KDA

EIF3S9 -1.99 AATTTGCTTGAATTTCTCTCCC

v2HS_32526 NM_003589 CULLIN 4A CUL4A -1.98 TACATGGTTAAGATATTCTGGA
v2HS_32368 NM_003592 CULLIN 1 CUL1 -1.97 TAGACAACTGATATAACCACGT
v2HS_77585 NM_006875 PIM-2 ONCOGENE PIM2 -1.96 ATACTGGACTTTAATGACTGGT
v2HS_172409 NM_003470 UBIQUITIN SPECIFIC PEPTIDASE 7 

(HERPES VIRUS-ASSOCIATED)
USP7 -1.94 ATTATGTCTAAGAGGATTACCT

v2HS_19711 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -1.88 TATAGCCAGAAGTAAAGAACTC
v2HS_172576 NM_003504 CDC45 CELL DIVISION CYCLE 45-LIKE 

(S. CEREVISIAE)
CDC45L -1.87 TTAATGAGTAATTTGATCTGGG

v2HS_219836 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 -1.83 TTTGTAGTCCATAGTATTTCGT

v2HS_229617 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -1.83 TTAGCTTAATACACAGAGACCC

v2HS_17475 NM_182641 FETAL ALZHEIMER ANTIGEN FALZ -1.81 ATATCCAATAGGTTCATGTCGA
v2HS_98167 NM_022662 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 1
ANAPC1 -1.81 TATTAGTAATCGTTTCTGTCCA

v2HS_152708 NM_002592 PROLIFERATING CELL NUCLEAR 
ANTIGEN

PCNA -1.81 AATGATATCTTCATTGCCGGCG

v2HS_94080 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A -1.80 TTATCTTCCCATAACGAAGCGT

v2HS_78650 M64929 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
ALPHA ISOFORM

PPP2R2A -1.78 ATTAAATCCCATAGCATGACTG

v2HS_155958 NM_018143 KELCH-LIKE 11 (DROSOPHILA) KLHL11 -1.78 ATAGTGACACATGAGAAGTGGG
v2HS_118864 U51205 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 -1.76 TTGTTAAAGGAAACATCCAGGG

v2HS_131397 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -1.73 ATACTCATAGACATAAGTTCCT

v2HS_23852 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -1.73 TTAAACAGACCTTTAGTGACTG

v2HS_218244 NM_002712 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 7

PPP1R7 -1.69 ATTCTATTTGATGCAATGTCCA

v2HS_60490 NM_014006 #N/A #N/A -1.69 TTATCTCTTTAAATGGAATCCA
v2HS_131392 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 

POLYPEPTIDE B, 140KDA
POLR2B -1.69 ATTAATAATGAAATAGCCACCA

v2HS_233448 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -1.67 TTTAGCCACAGATATTTCACCT

v2HS_112635 NM_001211 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B -1.66 TTAGTTGTCTCCTTTGTAGGCA

v2HS_197456 NM_005915 MCM6 MINICHROMOSOME 
MAINTENANCE DEFICIENT 6 (MIS5 
HOMOLOG, S. POMBE) (S. CEREVISIAE)

MCM6 -1.66 TATTGCTCCACAATGAAGTCCT

v2HS_171214 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 
ONCOGENE HOMOLOG 1

RAF1 -1.65 ATATAGCTTACTAAGATCTGGG

v2HS_64695 NM_013366 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 2

ANAPC2 -1.65 ATATAGAGGGTGATGATGTCAC

v2HS_152121 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 12A

PPP1R12A -1.63 AATATTAACATCATAGCCTGCC

v2HS_171629 NM_003318 TTK PROTEIN KINASE TTK -1.63 TTAGATTGCCACTGTTTCTGGT
v2HS_23804 NM_003756 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 3 GAMMA, 40KDA
EIF3S3 -1.62 TTTAGGAGTCAGTCTGTATGCC

v2HS_154892 NM_017627 #N/A #N/A -1.61 ATTATACAAGATACTGTTTGCT
v2HS_115045 NM_016237 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 5
ANAPC5 -1.61 TAAGTAGCTGAGATAATGCGCT

v2HS_203332 NM_020429 SMAD SPECIFIC E3 UBIQUITIN PROTEIN 
LIGASE 1

SMURF1 -1.61 TAAGGATTCAGCATTTCATGGC

v2HS_250914 NM_005872 BREAST CARCINOMA AMPLIFIED 
SEQUENCE 2

BCAS2 -1.60 AATTGTTTACACATTCTTGCCA

v2HS_112625 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 -1.59 TTCCATCCACAGATTGTTTGGG
v2HS_41520 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-

LINKED
USP9X -1.55 TTAGTGAATGATATTGTTAGCC

v2HS_41886 NM_004632 DEATH ASSOCIATED PROTEIN 3 DAP3 -1.54 ATGTAGTATCAGCCAGTCCTGT
v2HS_14659 BE894536 CHROMODOMAIN HELICASE DNA 

BINDING PROTEIN 4
CHD4 -1.52 TAATCCTCCTCTGAGAACACGT
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_68112 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -1.50 TTATCTCATGACTGGTTATGCA

v2HS_56664 NM_006284 TAF10 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 30KDA

TAF10 -1.49 ATATCTGAGATGAATTTCTGGG

v2HS_27410 NM_003653 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 -1.48 TAATGCAGTAACAATAATCTGA

v2MM_28500 NM_146087 CASEIN KINASE I-ALPHA CSNK1A1 -1.48 ATAACTTATTACAGTGACGCCC
v2HS_78186 NM_006837 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -1.47 TTATTAAGTGGAATAGTCTGGT

v2HS_94078 NM_001067 TOPOISOMERASE (DNA) II ALPHA 
170KDA

TOP2A -1.45 TTAAACTTAGACAAATCAGGCT

v2HS_139499 XM_034551 #N/A #N/A -1.44 TTTAATGCTAGGGTGGAAAGGT
v2HS_172540 NM_003496 TRANSFORMATION/TRANSCRIPTION 

DOMAIN-ASSOCIATED PROTEIN
TRRAP -1.44 TTTATCATTGAAGGAATTTGGG

v2HS_111301 AK054563 PHOSPHOGLYCERATE DEHYDROGENASE 
LIKE 1

PHGDHL1 -1.44 TTACAGTAAGAGGGTTACAGCA

v2HS_131396 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -1.43 ATTTCCTCTGAGATGATAGCCA

v2HS_215718 NM_147180 PROTEIN PHOSPHATASE 3 (FORMERLY 
2B), REGULATORY SUBUNIT B, 19KDA, 
BETA ISOFORM (CALCINEURIN B, TYPE 
II)

PPP3R2 -1.43 TTAGCATTTCCTATAAGAGCCC

v2HS_192236 NM_002166 INHIBITOR OF DNA BINDING 2, 
DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID2 -1.42 TTCAGCCACACAGTGCTTTGCT

v2HS_172053 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 -1.41 TTTGACAGAGACTTTCGCTGGT

v2HS_188439 NM_021009 UBIQUITIN C UBC -1.40 ATTCTCAATGGTGTCACTCGGC
v2HS_153954 NM_003234 TRANSFERRIN RECEPTOR (P90, CD71) TFRC -1.39 TAAGCGTATACAACAGTGGGCT

v2HS_171781 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I -1.37 TATAAACACAAAGGAAGTGGCG

v2HS_263284 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M -1.37 TTTATGTCCTTCTGGATCCGCA

v2HS_32857 NM_002915 REPLICATION FACTOR C (ACTIVATOR 1) 
3, 38KDA

RFC3 -1.36 GATTTCTACAAGACTTCTCTGC

v2HS_42670 NM_004606 TAF1 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 250KDA

TAF1 -1.36 TTCTGCAAGAATAAGATCACCA

v2HS_172007 NM_003390 WEE1 HOMOLOG (S. POMBE) WEE1 -1.34 AATTGTAATTCTCTTAGCAGGT
v2HS_94660 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 

RELATED
ATR -1.33 TAAGTGTAAGAGTGCAAATGGT

v2HS_68111 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -1.32 TTCTATTAACATGGTTTCGGGC

v2HS_112920 NM_001261 CYCLIN-DEPENDENT KINASE 9 (CDC2-
RELATED KINASE)

CDK9 -1.31 TTCTAACGGACCAAACTGTGCC

v2HS_254660 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 -1.31 ATACAATGGAATACAGATTGCT

v2HS_41898 NM_058243 BROMODOMAIN CONTAINING 4 BRD4 -1.31 TATTGTTCCCATATCCATAGGC
v2HS_113620 NM_001402 EUKARYOTIC TRANSLATION 

ELONGATION FACTOR 1 ALPHA 1
EEF1A1 -1.30 TTTGTAGACATCCTGGAGAGGC

v2HS_43149 NM_005243 EWING SARCOMA BREAKPOINT REGION 
1

EWSR1 -1.30 TAATCCTTGTACATAAATTGCA

v2HS_96983 NM_015571 SUMO1/SENTRIN SPECIFIC PEPTIDASE 6 SENP6 -1.28 TATGTTTCTCTTATAACGAGGG

v2HS_196240 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -1.28 AATTCATACCATTTGCCTGTCC
v2MM_67480 NM_011078 PHD FINGER PROTEIN 2 PHF2 -1.27 ATACGTACTCATACTCATCGCG
v2MM_21587 NM_011991 COP9 (CONSTITUTIVE 

PHOTOMORPHOGENIC) HOMOLOG, 
SUBUNIT 3 (ARABIDOPSIS THALIANA)

COPS3 -1.26 TATGATTCCAACATGATATGGC

v2MM_38896 XM_285379 #N/A #N/A -1.26 TACTCCATTGGTCTCAAGGCCT
v2HS_63903 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 -1.26 TATTGCCAACATTCTTTAGCCC
v2HS_118859 NM_198189 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 -1.25 ATATAAAGCTAGAAGCTGACCA

v2HS_53708 NM_020701 KIAA1160 PROTEIN KIAA1160 -1.25 TTCCAAAGGCACAATAACACCA
v2HS_188192 NM_001568 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 6 48KDA
EIF3S6 -1.24 ATATTCATGGCCAACATCTGGC

v2HS_265964 NM_198189 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 8 (ARABIDOPSIS)

COPS8 -1.24 TTGAAACTAAAGGCGCTTTCCG
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_151656 NM_002392 MDM2, TRANSFORMED 3T3 CELL 

DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 -1.24 TATAATTCTCTTATAGACAGGT

v2HS_64850 BX248268 F-BOX PROTEIN 34 FBXO34 -1.23 TTCTTTGATCAGGATTTCGGCT
v2HS_58549 NM_006218 PHOSPHOINOSITIDE-3-KINASE, 

CATALYTIC, ALPHA POLYPEPTIDE
PIK3CA -1.23 AAGATTTATGAAGAGATTGGCA

v2HS_235684 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 -1.23 TTTCTAGTCCATGCTAAGCGGT

v2HS_27009 NM_003691 SERINE/THREONINE KINASE 16 STK16 -1.23 TTCTTGTTACACATTCTCCTGC
v2HS_242022 U96074 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 4 DELTA, 44KDA
EIF3S4 -1.23 TTTATGTTTCCGTTGATGACCT

v2HS_171855 NM_003363 UBIQUITIN SPECIFIC PEPTIDASE 4 
(PROTO-ONCOGENE)

USP4 -1.22 ATATGAGAGGATGGTGGCTCCT

v2HS_151023 NM_001904 CATENIN (CADHERIN-ASSOCIATED 
PROTEIN), BETA 1, 88KDA

CTNNB1 -1.22 ATACTGTCCATCAATATCAGCT

v2HS_170321 NM_002712 PROTEIN PHOSPHATASE 1, REGULATORY 
SUBUNIT 7

PPP1R7 -1.22 ATTCAAATCAACATCCTCTGCA

v2HS_238906 NM_176800 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B -1.22 ATTAACCAGGATATTGTCTGGC

v2HS_32516 NM_003588 CULLIN 4B CUL4B -1.22 TTAACACACAGTGTCCTATGGT
v2HS_117526 NM_031480 RIO KINASE 1 (YEAST) RIOK1 -1.21 TATGGTTCTCATTCTATTTGCC
v2HS_131602 BC082247 SIMILAR TO UBIQUITIN-ASSOCIATED 

PROTEIN 1 (PREDICTED)
LOC390595 -1.20 TAACCAGACCTTCTTCTTGCCA

v2HS_69496 NM_005437 NUCLEAR RECEPTOR COACTIVATOR 4 NCOA4 -1.20 TTCAATCTCCACACCTTTGGGC

v2HS_47934 NM_003903 CDC16 CELL DIVISION CYCLE 16 
HOMOLOG (S. CEREVISIAE)

CDC16 -1.20 TAAATCCACCAGTTTATGAGAA

v2HS_51548 BG501779 RAD18 HOMOLOG (S. CEREVISIAE) RAD18 -1.19 TTAATAGCTTGGATTCAGTGTT
v2HS_170917 NM_002829 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 3
PTPN3 -1.19 ATATCCAGTGGGTAAATGGGCA

v2HS_97714 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -1.19 TTTATGTAAGCCTCTGCCTGGA

v2HS_46794 NM_003968 UBIQUITIN-ACTIVATING ENZYME E1C 
(UBA3 HOMOLOG, YEAST)

UBE1C -1.19 TTTAGAAGAGATATCAGCATGC

v2HS_254776 NM_022781 HYPOTHETICAL PROTEIN FLJ21343 RNF38 -1.18 ATATAGGATCTCATACACACGT
v2MM_45585 NM_010123 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 (THETA)
EIF3S10 -1.17 TAAAGGAATTTCTTCCAAACGC

v2HS_77395 BC028196 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 -1.17 ATTTAGCACAAGATTATCAGCC

v2HS_23702 NM_003768 PHOSPHOPROTEIN ENRICHED IN 
ASTROCYTES 15

PEA15 -1.17 TACAATAACCAAGTTGGGACCC

v2HS_111274 AK001670 UBIQUITIN-ACTIVATING ENZYME E1-
LIKE 2

UBE1L2 -1.16 TTGCTTGTGATCATAGCCACGT

v2HS_1702 NM_014370 SERINE/THREONINE KINASE 23 STK23 -1.16 CTTGAGATTGTGGATGTGCCGC
v2HS_262858 AB071605 HECT, UBA AND WWE DOMAIN 

CONTAINING 1
HUWE1 -1.16 TTTAGGATCAGATTTATCTGCT

v2HS_62085 NM_004938 DEATH-ASSOCIATED PROTEIN KINASE 1 DAPK1 -1.15 ATGAGTAATGGAGGTGTCCCGT

v2HS_112870 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 
POMBE)

CDC5L -1.15 ATTTCCAGATGGTTCATAAGGG

v2HS_171776 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I -1.14 TTGGCAGTAAATCGTGTAGGCC

v2HS_94658 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 
RELATED

ATR -1.14 TTAGCAAATCAGACTTAAGCCG

v2HS_170051 NM_182471 PYRUVATE KINASE, MUSCLE PKM2 -1.14 ATAATCTTGATGTTCTTTCCCT
v2HS_64402 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 

1
SAE1 -1.14 TTTAACTATGACATCCCTGGAG

v2HS_90995 XM_302637 #N/A #N/A -1.14 ATATGAACAGAGTATATTCTCT
v2HS_96980 NM_015571 SUMO1/SENTRIN SPECIFIC PEPTIDASE 6 SENP6 -1.13 ATTAGCAACAATTTCAGATCGA

v2HS_154074 NM_003255 TIMP METALLOPEPTIDASE INHIBITOR 2 TIMP2 -1.13 ATACTGGATCCTCTTGATAGGG

v2HS_98169 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 -1.13 AATAGACATATCCATGGTGCCT

v2HS_218182 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 
1

MAPK1 -1.13 TAATTTCTGGAGCCCTGTACCA

v2HS_132757 NM_182810 ACTIVATING TRANSCRIPTION FACTOR 4 
(TAX-RESPONSIVE ENHANCER ELEMENT 
B67)

ATF4 -1.13 TAAACTAAAGGAATGATCTGGA

v2HS_94576 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 
4

BIRC4 -1.12 TTAGGTGAGCATAGTCTGGCCA

v2HS_13479 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -1.12 TTAGATATGGAGGCAACTTGGT
v2HS_28870 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 -1.12 ATTTATTCAGGGTGTAATACTG
v2HS_56626 NM_139286 CELL DIVISION CYCLE 26 CDC26 -1.12 TTTCAAGAGACAAACCAGAGTT
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer Sequence
v2HS_33275 NM_003551 NON-METASTATIC CELLS 5, PROTEIN 

EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME5 -1.12 TTGGATGGTGACAAAGTTTGGG

v2HS_99316 NM_031272 TESTIS EXPRESSED SEQUENCE 14 TEX14 -1.12 TTTGTCTGGGAGATGGGTGCCT
v2HS_85661 NM_014586 HORMONALLY UPREGULATED NEU-

ASSOCIATED KINASE
HUNK -1.11 ATGATTCAGAACTGCCTCTCTG

v2HS_155132 NM_017672 TRANSIENT RECEPTOR POTENTIAL 
CATION CHANNEL, SUBFAMILY M, 
MEMBER 7

TRPM7 -1.10 TTAAGTGGATAAGGAAAGCGCT

v2HS_150553 NM_001814 CATHEPSIN C CTSC -1.10 TTTAGGAATTGGTGTGGCTGCC
v2HS_174178 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 -1.10 ATGGACACACCGGTGATCTGCT
v2HS_213016 NM_014372 RING FINGER PROTEIN 11 RNF11 -1.10 ATCAACTCTAACTTTAGCCCTT
v2HS_64633 NM_013367 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 4
ANAPC4 -1.10 TATACTAAAGACAAAGGCAGCT

v2HS_97681 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 
KINASE 4

IRAK4 -1.09 TTAGTCCAACATTGAGGCAGCG

v2HS_23913 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.09 TTAGCATTTGTTCTTCTGCCCT

v2HS_243593 NM_152653 UBIQUITIN-CONJUGATING ENZYME E2E 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2E2 -1.09 AATGTTGTCTCCTTTGGGTCCA

v2HS_180633 XM_066604 #N/A #N/A -1.09 AATGCCTATACCATCATGAGCC
v2HS_60493 NM_014006 #N/A #N/A -1.08 ATAACATCAGAGAAATCTTGGG
v2HS_254539 NM_004236 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.08 ATATCTATTCATCATTTCTGGA

v2HS_254685 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X -1.08 ATTTGCAATGAGGATTTAAGGC

v2HS_171515 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-
CONTROLLED 1

TPT1 -1.08 TTGAAATTAGCAAGGATGTGCT

v2HS_214221 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 
HOMOLOG (YEAST)

PRPF8 -1.07 TATTTGTATCGATACATGCCCG

v2HS_171630 NM_003318 TTK PROTEIN KINASE TTK -1.07 TTAACACCTGAAATACCTTGCT
v2HS_23910 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.06 TTAAGGTATGCAGTGACAGCCA

v2HS_242811 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -1.06 TTAAGAAATCTTGAGGCCAGCG

v2HS_135681 NM_023930 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 14

KCTD14 -1.06 TAGTGGCATCAGTTGCAATGGA

v2HS_17706 NM_004444 EPH RECEPTOR B4 EPHB4 -1.06 TTTGTGTTCAGCAGGGTCTCTT
v2HS_239037 NM_014110 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 8
PPP1R8 -1.06 TTACATGGTTAGGATGCCAGGA

v2HS_254973 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I -1.05 ATTTAGAAGTTCCTGTATTCCT

v2HS_100765 XM_034172 #N/A #N/A -1.05 ATGTCTGGAAAGATAAACTGCT
v2HS_57997 XM_302243 #N/A #N/A -1.05 TTAATGTAAGTGCTGACTTCCT
v2HS_203045 NM_033632 F-BOX AND WD-40 DOMAIN PROTEIN 7 

(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 -1.04 TATCCCAAACCCTAAGAGTGGC

v2HS_41519 NM_004652 UBIQUITIN SPECIFIC PEPTIDASE 9, X-
LINKED

USP9X -1.04 ATAATCATTGAACTTGATTGCA

v2HS_172995 NM_004102 FATTY ACID BINDING PROTEIN 3, 
MUSCLE AND HEART (MAMMARY-
DERIVED GROWTH INHIBITOR)

FABP3 -1.04 TTTCCATCAATTAGCTCCCGCA

v2HS_171184 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 -1.03 ATTATCCAGGACATCACTGCCA

v2HS_13971 NM_018448 CULLIN-ASSOCIATED AND 
NEDDYLATION-DISSOCIATED 1

CAND1 -1.03 TTAATCTCTTAATGGTACAGGT

v2HS_258048 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -1.03 ATATTTAGGACACTTCAGAGCA

v2HS_33243 NM_003557 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 
5-KINASE, TYPE I, ALPHA

PIP5K1A -1.02 AATAATGAACTCATCGTCGCTG

v2HS_27888 NM_003618 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE KINASE 3

MAP4K3 -1.02 TTATCCTTTAGTTTAGGAGGCT

v2HS_91775 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK -1.02 TTTCCACAAATGAGGTGCTCCC

v2HS_28284 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.02 TTTGGAAACTGCTTAATGCCGC

v2HS_134233 NM_002308 LECTIN, GALACTOSIDE-BINDING, 
SOLUBLE, 9 (GALECTIN 9)

LGALS9 -1.02 ATGTGGTTCCCAGAGCACAGGT
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v2HS_81741 NM_022445 THIAMIN PYROPHOSPHOKINASE 1 TPK1 -1.02 TAAATGCCACAATCACGCGGGC
v2HS_171216 NM_002880 V-RAF-1 MURINE LEUKEMIA VIRAL 

ONCOGENE HOMOLOG 1
RAF1 -1.01 ATTGATATCCTCAGTGTGGGCT

v2HS_36825 NM_004717 DIACYLGLYCEROL KINASE, IOTA DGKI -1.01 TTCCACATGGAGGTTCCAGCGA
v2HS_177496 NM_032781 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 5 (STRIATUM-
ENRICHED)

PTPN5 -1.01 TTGGGAGAAGTGCGGGTGAGGC

v2HS_28871 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 -1.01 TTATATGAGGGAGAGATCTGCC
v2HS_48630 NM_012395 PFTAIRE PROTEIN KINASE 1 PFTK1 -1.01 TTATCCTCAGGAATTGTGTCCA
v2HS_159533 NM_032611 PROTEIN TYROSINE PHOSPHATASE TYPE 

IVA, MEMBER 3
PTP4A3 -1.01 TTCTCCAGGTAGGTGAGCTGCT

v2HS_13099 NM_001923 DAMAGE-SPECIFIC DNA BINDING 
PROTEIN 1, 127KDA

DDB1 -1.00 TTTATACTCCAGGATGCAGGCA

v2HS_47820 NM_004566 6-PHOSPHOFRUCTO-2-
KINASE/FRUCTOSE-2,6-BIPHOSPHATASE 
3

PFKFB3 -1.00 TTTAACTTCCATGATATTGGAG

v2HS_152710 NM_002592 PROLIFERATING CELL NUCLEAR 
ANTIGEN

PCNA -1.00 TTGGTGCTTCAAATACTAGCGC
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Table S6. shRNAs that reduce viability of HMECs.

v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer sequence
v2HS_188050 NM_001568 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 6 48KDA
EIF3S6 -3.47 AATTGCATTAAGATATTGTGGC

v2HS_116545 NM_024292 UBIQUITIN-LIKE 5 UBL5 -3.42 ATCGTGTACCACTTCTTCAGGA
v2HS_197064 NM_014248 RING-BOX 1 RBX1 -3.34 TTGTAATTAGGTAACAGCAGGG
v2HS_170815 NM_153822 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, NON-ATPASE, 4
PSMD4 -3.24 ATCATCCTCCTCCTTGGCTGGC

v2HS_23911 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -3.22 TTAAGACACCAGTTTAAATCCA

v2HS_150421 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 -3.15 ATCTGTTGACATAACATATGGA

v2HS_112626 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 -3.14 TTGATTCCCAGGCTTCTTCGGC
v2HS_172538 NM_003496 TRANSFORMATION/TRANSCRIPTION 

DOMAIN-ASSOCIATED PROTEIN
TRRAP -3.11 ATTGGCAACAATCTGAAGAGCA

v2HS_64402 NM_005500 SUMO-1 ACTIVATING ENZYME SUBUNIT 
1

SAE1 -3.07 TTTAACTATGACATCCCTGGAG

v2HS_152629 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 -3.02 TTAACGGTTACTCTTCATTGCT
v2HS_117526 NM_031480 RIO KINASE 1 (YEAST) RIOK1 -3.02 TATGGTTCTCATTCTATTTGCC
v2HS_152121 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 12A
PPP1R12A -2.90 AATATTAACATCATAGCCTGCC

v2HS_151656 NM_002392 MDM2, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 -2.86 TATAATTCTCTTATAGACAGGT

v2HS_115045 NM_016237 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 5

ANAPC5 -2.86 TAAGTAGCTGAGATAATGCGCT

v2HS_152050 NM_002467 V-MYC MYELOCYTOMATOSIS VIRAL 
ONCOGENE HOMOLOG (AVIAN)

MYC -2.84 TTTGCTCCTCTGCTTGGACGGA

v2HS_171718 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -2.84 TAAGGCTACCAGTTCTGCTGCA

v2HS_196189 BE314590 RING FINGER PROTEIN 26 RNF26 -2.73 ATTCACTACCAGGTACACTGCC
v2HS_85166 BG773413 RING FINGER PROTEIN 157 RNF157 -2.71 TACCATTCTGGAACTCTTCCGT
v2HS_97681 NM_016123 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 

KINASE 4
IRAK4 -2.71 TTAGTCCAACATTGAGGCAGCG

v2HS_150417 NM_001786 CELL DIVISION CYCLE 2, G1 TO S AND 
G2 TO M

CDC2 -2.67 ATGAGATATAACCTGGAATCCT

v2HS_61595 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 -2.66 GGACACAATGACAGGGACCGGT

v2HS_47787 NM_003913 PRP4 PRE-MRNA PROCESSING FACTOR 4 
HOMOLOG B (YEAST)

PRPF4B -2.63 TTTACCTCTTAAATCAACTGGG

v2HS_60490 NM_014006 #N/A #N/A -2.63 TTATCTCTTTAAATGGAATCCA
v2HS_94583 NM_001168 BACULOVIRAL IAP REPEAT-CONTAINING 

5 (SURVIVIN)
BIRC5 -2.62 TTGTTAAACAGTAGAGGAGCCA

v2HS_52441 NM_020126 SPHINGOSINE KINASE 2 SPHK2 -2.61 TTGACCAATAGAAGCAACCGGG
v2MM_94009 NM_019592 HYPOTHETICAL PROTEIN FLJ20382 RNF20 -2.60 TTTGTTCTCCTCAAGCTCTGCA
v2HS_94576 NM_001167 BACULOVIRAL IAP REPEAT-CONTAINING 

4
BIRC4 -2.56 TTAGGTGAGCATAGTCTGGCCA

v2HS_174981 NM_018316 KELCH-LIKE 26 (DROSOPHILA) KLHL26 -2.54 TTCAGCTGGAACTGGATGCGGC
v2HS_33243 NM_003557 PHOSPHATIDYLINOSITOL-4-PHOSPHATE 

5-KINASE, TYPE I, ALPHA
PIP5K1A -2.54 AATAATGAACTCATCGTCGCTG

v2HS_77581 NM_006875 PIM-2 ONCOGENE PIM2 -2.51 ATATGAACTAAGTTTGTGTGGT
v2HS_131396 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 

POLYPEPTIDE B, 140KDA
POLR2B -2.50 ATTTCCTCTGAGATGATAGCCA

v2HS_254630 NG_001023 #N/A #N/A -2.49 TTCAACAAATTCTGTAATTGGG
v2HS_196186 AK027045 ZINC FINGER AND BTB DOMAIN 

CONTAINING 3
ZBTB3 -2.48 ATAGCTTCAACTTTCACCTGGA

v2HS_254700 NM_004236 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -2.47 TTTATTCCCGATTTCATAAGCA

v2HS_32368 NM_003592 CULLIN 1 CUL1 -2.46 TAGACAACTGATATAACCACGT
v2MM_45585 NM_010123 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 (THETA)
EIF3S10 -2.40 TAAAGGAATTTCTTCCAAACGC

v2HS_72125 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 -2.39 TTAAGAAACTGGTTGGTGACCT

v2HS_36776 NM_005374 MEMBRANE PROTEIN, PALMITOYLATED 2 
(MAGUK P55 SUBFAMILY MEMBER 2)

MPP2 -2.38 TTACACCCAGATGTTCTCCGGC

v2HS_20131 NM_005018 PROGRAMMED CELL DEATH 1 PDCD1 -2.38 ATGCGGTACCAGTTTAGCACGA
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer sequence
v2HS_114230 NM_002082 G PROTEIN-COUPLED RECEPTOR KINASE 

6
GRK6 -2.37 TTTCTCTAGCTTCTTGCAGGCA

v2HS_252356 NM_014248 RING-BOX 1 RBX1 -2.36 TATCAACCACAATATCCCAGGC
v2HS_23909 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -2.35 TTAGACAAGGAGAATAGCCCGT

v2HS_258048 NM_006837 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -2.35 ATATTTAGGACACTTCAGAGCA

v2HS_86338 NM_014554 SUMO1/SENTRIN SPECIFIC PEPTIDASE 1 SENP1 -2.34 TTTATCCCACCCATGGAGTCGT

v2HS_196827 NM_005798 RET FINGER PROTEIN 2 RFP2 -2.32 TATTTGCACACAAATTCTGCCA
v2HS_111568 NM_000588 INTERLEUKIN 3 (COLONY-STIMULATING 

FACTOR, MULTIPLE)
IL3 -2.29 TATGGATTGGATGTCGCGTGGG

v2HS_91772 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK -2.28 ATTTGTGACTTGACACAGCGGC

v2HS_112872 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 
POMBE)

CDC5L -2.27 TTTAGACACTCTAGCCTCCGGG

v2HS_168831 AL832695 RET FINGER PROTEIN 2 RFP2 -2.27 ATGTACCTCCACAAGAGCAGGT
v2HS_52030 NM_018946 N-ACETYLNEURAMINIC ACID SYNTHASE 

(SIALIC ACID SYNTHASE)
NANS -2.26 TGATATTCCGAGATGACCCGCA

v2HS_23852 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -2.25 TTAAACAGACCTTTAGTGACTG

v2HS_172053 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 -2.25 TTTGACAGAGACTTTCGCTGGT

v2HS_235684 NM_022662 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 1

ANAPC1 -2.25 TTTCTAGTCCATGCTAAGCGGT

v2HS_95790 NM_014871 UBIQUITIN SPECIFIC PEPTIDASE 52 USP52 -2.25 TTTGGCATCGAGGTCACCAGGC
v2HS_49849 NM_012347 F-BOX PROTEIN 9 FBXO9 -2.24 CAGTTTAAGCACAGACTCCTGA
v2HS_254661 NM_003903 CDC16 CELL DIVISION CYCLE 16 

HOMOLOG (S. CEREVISIAE)
CDC16 -2.22 TATTCTAATCCAATATACAGCA

v2HS_235936 NM_033058 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 -2.22 TTCATGTTCCTCGCACATGGGC
v2HS_103796 XM_209367 #N/A #N/A -2.19 TATGGTCTGTCATGAGGTCCCA
v2HS_230530 NM_016129 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -2.18 ATCCATTCATACGTCCTTCGGT

v2HS_27567 NM_004299 ATP-BINDING CASSETTE, SUB-FAMILY B 
(MDR/TAP), MEMBER 7

ABCB7 -2.17 TTAAATACCAAAGCACTCAGGA

v2HS_56429 NM_006292 TUMOR SUSCEPTIBILITY GENE 101 TSG101 -2.17 CTGCAATAACTTATTCTGGGCA
v2HS_173350 NM_017703 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 12
FBXL12 -2.16 AATGGTCTGGAGGTCCCTAGGC

v2MM_28120 NM_032004 TESTIS-SPECIFIC SERINE KINASE 6 TSSK6 -2.16 TTTCACCTTGGAGTAGCTGCCC
v2HS_172918 NM_004087 DISCS, LARGE HOMOLOG 1 

(DROSOPHILA)
DLG1 -2.16 TTAGATCAGCAGGTCCTCCGGC

v2HS_85545 NM_007371 BROMODOMAIN CONTAINING 3 BRD3 -2.14 AATGACAAGGACAATGCGTGTT
v2HS_113235 NM_001319 CASEIN KINASE 1, GAMMA 2 CSNK1G2 -2.14 TTGAGCGTGAAGGTCCGGTCGC
v2HS_272097 XM_293454 #N/A #N/A -2.14 TTTGACAGAACTGAAAGAGCAA
v2HS_172287 NM_003449 TRIPARTITE MOTIF-CONTAINING 26 TRIM26 -2.14 TATTCCAAGTCTCTCAGCAGCT
v2HS_71286 NM_013257 SERUM/GLUCOCORTICOID REGULATED 

KINASE FAMILY, MEMBER 3
SGK3 -2.13 TTTCTGTAACACTTTGACAGCA

v2HS_63903 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 -2.11 TATTGCCAACATTCTTTAGCCC
v2HS_36956 NM_004712 HEPATOCYTE GROWTH FACTOR-

REGULATED TYROSINE KINASE 
SUBSTRATE

HGS -2.11 TTTACCACAGATTCCATGACCT

v2HS_122961 XM_292512 BROTHER OF ATAXIN-1 BOAT -2.11 TAAGGAGACCCAATGAACTGCA
v2HS_153947 NM_003227 TRANSFERRIN RECEPTOR 2 TFR2 -2.10 TTGAGCTTCCTCAGCAGGCGGG
v2HS_172594 NM_003507 FRIZZLED HOMOLOG 7 (DROSOPHILA) FZD7 -2.10 TTCGTTCACTATGGTATCTGCT

v2HS_135178 NM_016599 MYOZENIN 2 MYOZ2 -2.09 ATATTCTCAGATATCCATCCCT
v2HS_48341 NM_005190 CYCLIN C CCNC -2.09 TTTGAAACTACTCCAAATTCCT
v2HS_188439 NM_021009 UBIQUITIN C UBC -2.08 ATTCTCAATGGTGTCACTCGGC
v2HS_16484 NM_003867 FIBROBLAST GROWTH FACTOR 17 FGF17 -2.08 GATGTACTTCTCACTCTCAGCC
v2HS_132656 NM_001654 V-RAF MURINE SARCOMA 3611 VIRAL 

ONCOGENE HOMOLOG
ARAF -2.07 TTAGACTTGAGATCTCGGTGGA

v2HS_152627 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 -2.07 TAAGAAATCCCGAAATATTGGG
v2HS_23846 NM_003751 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 9 ETA, 116KDA
EIF3S9 -2.07 AATTTGCTTGAATTTCTCTCCC

v2HS_36957 NM_004712 HEPATOCYTE GROWTH FACTOR-
REGULATED TYROSINE KINASE 
SUBSTRATE

HGS -2.07 CACTTTCCACAGAATATCTGCC

v2HS_151274 XM_064302 #N/A #N/A -2.06 TTAGACTTCTTCTTAATGAGGT
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v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer sequence
v2HS_38329 NM_005308 G PROTEIN-COUPLED RECEPTOR KINASE 

5
GRK5 -2.05 ATAAACTGCAGTAATCTCTGTC

v2HS_174177 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 -2.04 TTGGAGTAGAAGATGAACTCGT
v2HS_170000 NM_002645 PHOSPHOINOSITIDE-3-KINASE, CLASS 

2, ALPHA POLYPEPTIDE
PIK3C2A -2.04 TTTGGAGAACAACCTGTCTGGC

v2HS_240485 NM_181576 ANCIENT UBIQUITOUS PROTEIN 1 AUP1 -2.04 AACTTCCTTGACTCTCTGAGCC
v2HS_130452 AK092773 AARF DOMAIN CONTAINING KINASE 5 ADCK5 -2.04 ATAAGGAAGTAGCGGTCCACGG
v2HS_150245 NM_001752 CATALASE CAT -2.03 TAATTGGGTCCCAGGCGATGGC
v2HS_68115 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -2.03 ATAGTATCCAGATCAATCAGGT

v2HS_118968 XM_027237 #N/A #N/A -2.02 ATAATCTCTTCCAAGGTGAGCT
v2HS_130503 BC011526 PCTAIRE PROTEIN KINASE 3 PCTK3 -2.02 TACTGCTTCAGGTCACTGTCCA
v2HS_23913 NM_003750 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -2.01 TTAGCATTTGTTCTTCTGCCCT

v2HS_154281 NM_017415 KELCH-LIKE 3 (DROSOPHILA) KLHL3 -2.01 ATACAGGAGCCCATTTACTGCA
v2MM_67480 NM_011078 PHD FINGER PROTEIN 2 PHF2 -1.99 ATACGTACTCATACTCATCGCG
v2HS_130948 NM_000854 GLUTATHIONE S-TRANSFERASE THETA 2 GSTT2 -1.99 AATCACCATCCTTGAGCGTCGG

v2HS_57656 NM_006254 PROTEIN KINASE C, DELTA PRKCD -1.98 ATATCCCAACAGGCTCTGAGGA
v2HS_57238 NM_080871 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 10
ASB10 -1.98 ATAGTCCATGGTGTTGGCGCTG

v2HS_131392 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -1.97 ATTAATAATGAAATAGCCACCA

v2HS_131602 BC082247 SIMILAR TO UBIQUITIN-ASSOCIATED 
PROTEIN 1 (PREDICTED)

LOC390595 -1.97 TAACCAGACCTTCTTCTTGCCA

v2HS_139855 XM_064804 #N/A #N/A -1.97 TAACATTGTCATAATCGGCCCT
v2HS_77933 NM_006852 TOUSLED-LIKE KINASE 2 TLK2 -1.97 ATACCAATAAGTACCAGCACCT
v2HS_115816 NM_016436 PHD FINGER PROTEIN 20 PHF20 -1.96 ATAACAGGTGTATTTCTCGGGC
v2HS_131397 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 

POLYPEPTIDE B, 140KDA
POLR2B -1.96 ATACTCATAGACATAAGTTCCT

v2MM_70954 NM_013908 F-BOX AND WD-40 DOMAIN PROTEIN 5 FBXW5 -1.96 TTCTCTGACTCCACATCCTGGA

v2HS_112625 NM_001207 BASIC TRANSCRIPTION FACTOR 3 BTF3 -1.96 TTCCATCCACAGATTGTTTGGG
v2HS_113243 NM_001320 CASEIN KINASE 2, BETA POLYPEPTIDE CSNK2B -1.96 TTGAAACCGTAGAGCCTGGGCA
v2HS_173002 NM_004103 PTK2B PROTEIN TYROSINE KINASE 2 

BETA
PTK2B -1.96 TTCCATGATGATCCAGGTGGGC

v2HS_15703 NM_012177 F-BOX PROTEIN 5 FBXO5 -1.95 TTTCCTCTGGCTATAATTTCCT
v2HS_170027 NM_002650 PHOSPHATIDYLINOSITOL 4-KINASE, 

CATALYTIC, ALPHA POLYPEPTIDE
PIK4CA -1.95 TTAGATCTCCAGTTGGCCACGC

v2HS_82197 NM_023079 UBIQUITIN-CONJUGATING ENZYME E2Z 
(PUTATIVE)

UBE2Z -1.94 TAAAGCTTACTGATCAGCAGCC

v2HS_23910 NM_003750 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 10 THETA, 
150/170KDA

EIF3S10 -1.94 TTAAGGTATGCAGTGACAGCCA

v2HS_97148 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 -1.94 TTTCTTGCCCACTTCAAATCGA

v2HS_112885 NM_001256 CELL DIVISION CYCLE 27 CDC27 -1.94 TAATGGACTAAGAGCTGCTGGT
v2HS_262439 NM_016436 PHD FINGER PROTEIN 20 PHF20 -1.93 TAACAGGTGTATTTCTCGGGCA
v2HS_15763 NM_152393 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 5
KBTBD5 -1.93 ATATGGCAACACTGGAGAAGCC

v2HS_202928 NM_153361 HYPOTHETICAL PROTEIN MGC42105 MGC42105 -1.93 ATATGCTCTTCTGTAATGCCCA
v2HS_52026 NM_018946 N-ACETYLNEURAMINIC ACID SYNTHASE 

(SIALIC ACID SYNTHASE)
NANS -1.93 TATTCCGAGATGACCCGCAGGT

v2HS_14637 BE277576 CHROMOSOME 1 OPEN READING FRAME 
166

C1ORF166 -1.91 TACACGGAGTACAGGGCGGCGG

v2HS_152708 NM_002592 PROLIFERATING CELL NUCLEAR 
ANTIGEN

PCNA -1.91 AATGATATCTTCATTGCCGGCG

v2HS_172995 NM_004102 FATTY ACID BINDING PROTEIN 3, 
MUSCLE AND HEART (MAMMARY-
DERIVED GROWTH INHIBITOR)

FABP3 -1.91 TTTCCATCAATTAGCTCCCGCA

v2HS_87235 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 -1.90 TATAAAGATATGATAACGAGGT

v2HS_176744 NM_024900 PHD FINGER PROTEIN 17 PHF17 -1.90 TTACGGACACTCACCCGGTGGG
v2HS_199229 NM_014248 RING-BOX 1 RBX1 -1.89 TTAGGTAACAGCAGGGAAAGTC
v2HS_41886 NM_004632 DEATH ASSOCIATED PROTEIN 3 DAP3 -1.89 ATGTAGTATCAGCCAGTCCTGT
v2HS_151282 NM_001950 E2F TRANSCRIPTION FACTOR 4, 

P107/P130-BINDING
E2F4 -1.89 TTGGTAATGTCGTAAATCCGCC

v2HS_85691 NM_013239 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B'', BETA

PPP2R3B -1.88 ATACTCGTACAGGTCCACGGCG

v2HS_38055 NM_005318 H1 HISTONE FAMILY, MEMBER 0 H1F0 -1.88 TTGATGGACAACTTGATCTGCG
v2HS_14719 BG475343 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 -1.88 TTTGAAACCACTATGGCGAGCC

v2HS_193598 NM_002598 PROGRAMMED CELL DEATH 2 PDCD2 -1.88 ATAATCTCTGAGTAATCTTCCT
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v2HS_237650 NM_022662 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 1
ANAPC1 -1.87 ATTTCTAGTCCATGCTAAGCGG

v2HS_203045 NM_033632 F-BOX AND WD-40 DOMAIN PROTEIN 7 
(ARCHIPELAGO HOMOLOG, 
DROSOPHILA)

FBXW7 -1.86 TATCCCAAACCCTAAGAGTGGC

v2HS_170938 NM_002833 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 9

PTPN9 -1.86 TATTCCTCATAGATTCCTTGCT

v2HS_90995 XM_302637 #N/A #N/A -1.86 ATATGAACAGAGTATATTCTCT
v2HS_254648 NM_007306 BREAST CANCER 1, EARLY ONSET BRCA1 -1.86 ATATGTGGTCACACTTTGTGGA
v2HS_28281 NM_004236 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 2 (ARABIDOPSIS)

COPS2 -1.85 TAATGCTTTGGAATTATAGTAC

v2HS_150565 NM_001817 CARCINOEMBRYONIC ANTIGEN-RELATED 
CELL ADHESION MOLECULE 4

CEACAM4 -1.85 TTTATTCAGATCCTTTCCTGGT

v2HS_203415 NM_018378 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 8

FBXL8 -1.85 TTTCACACTCACCCTTGAGGCC

v2HS_171177 NM_002874 RAD23 HOMOLOG B (S. CEREVISIAE) RAD23B -1.84 TATTCTCGTAAGACTGACCCGT
v2HS_165322 XM_293812 #N/A #N/A -1.84 TTGTGCTTTCAACTGTTCTGCA
v2HS_54210 AF118093 TRANSFERRIN TF -1.84 GAAAGGAATGCCTCTCTGCGGG
v2HS_35803 NM_020421 AARF DOMAIN CONTAINING KINASE 1 ADCK1 -1.84 ATGTCCTTCGAGCTCTGAGCCC
v2HS_134646 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 

4 (PUTATIVE)
UBE2D4 -1.83 ATTTGGCATCAAAGAGGTGGCA

v2HS_150479 NM_001798 CYCLIN-DEPENDENT KINASE 2 CDK2 -1.83 TTTAAGGCAAGTTCAGAGGGCC
v2HS_219275 NM_002808 PROTEASOME (PROSOME, MACROPAIN) 

26S SUBUNIT, NON-ATPASE, 2
PSMD2 -1.82 TTGTAGATGTCATCAGGCACCT

v2HS_103795 XM_209367 #N/A #N/A -1.82 ATGAGGTCCCATAATTGTGGCT
v2HS_13678 NM_020866 KELCH-LIKE 1 (DROSOPHILA) KLHL1 -1.81 TTTGATCTCCTCTTGCTTGGCT
v2HS_131205 NM_000901 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 2
NR3C2 -1.81 TAAGGCAAAGTTCTTCTGGGCA

v2HS_192161 AK098722 ZINC AND RING FINGER 4 ZNRF4 -1.81 TATACTCTGCCTCCAGGGACGT
v2HS_170051 NM_182471 PYRUVATE KINASE, MUSCLE PKM2 -1.81 ATAATCTTGATGTTCTTTCCCT
v2HS_15650 XM_044630 #N/A #N/A -1.81 TATGGCTACCACTTCACGAGTG
v2HS_76087 NM_000266 NORRIE DISEASE (PSEUDOGLIOMA) NDP -1.81 AACCCAAACAGCATTGAGAGCC
v2MM_95119 NM_001798 CYCLIN-DEPENDENT KINASE 2 CDK2 -1.80 TTGGTCAATCTCAGAATCTCCA
v2HS_191146 NM_023107 FIBROBLAST GROWTH FACTOR 

RECEPTOR 1 (FMS-RELATED TYROSINE 
KINASE 2, PFEIFFER SYNDROME)

FGFR1 -1.80 AACAACTTTCCCAGCTTCTGGT

v2HS_116735 NM_138738 FC RECEPTOR-LIKE 2 FCRL2 -1.80 TTGATCTTCCCTTCTGATTCCT
v2HS_133568 NM_002228 V-JUN SARCOMA VIRUS 17 ONCOGENE 

HOMOLOG (AVIAN)
JUN -1.79 ATGTTTGACTTCTCAGTGGGCT

v2HS_150632 NM_001831 CLUSTERIN CLU -1.79 TTATTGACGTACTTACTTCCCT
v2HS_201871 NM_139078 MITOGEN-ACTIVATED PROTEIN KINASE-

ACTIVATED PROTEIN KINASE 5
MAPKAPK5 -1.78 TTATACTTCCAAGCCTCCTGCA

v2HS_172999 NM_004103 PTK2B PROTEIN TYROSINE KINASE 2 
BETA

PTK2B -1.78 TTGGGCTTTAAGTTCTCCTGCA

v2HS_31743 NM_002969 MITOGEN-ACTIVATED PROTEIN KINASE 
12

MAPK12 -1.78 ATTCAAGATGACCTCGGGAGCC

v2HS_195129 BC001929 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 14

KCTD14 -1.78 TTGATTTCGTAGAACTGAGCCT

v2HS_177626 NM_032807 F-BOX PROTEIN, HELICASE, 18 FBXO18 -1.78 ATGAGGTTCAGCACACACAGGT
v2HS_2201 NM_005922 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 4
MAP3K4 -1.78 TTTACCAATGCTATACGTGCCC

v2HS_30086 BC014088 BRAIN AND REPRODUCTIVE ORGAN-
EXPRESSED (TNFRSF1A MODULATOR)

BRE -1.77 TTCCTGGAATAGTCTCGGTGCA

v2HS_229617 NM_016129 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 4 (ARABIDOPSIS)

COPS4 -1.77 TTAGCTTAATACACAGAGACCC

v2HS_112634 NM_001211 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B -1.77 TTACATGGTGTCATAACTGGCT

v2HS_131683 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 
J2 (UBC6 HOMOLOG, YEAST)

UBE2J2 -1.76 ATACAGTTCCAATCAGTGTGTC

v2HS_16025 NM_012162 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 6

FBXL6 -1.76 ATTACGGTTGATGCCGGTGCTC

v2HS_151953 NM_002447 MACROPHAGE STIMULATING 1 
RECEPTOR (C-MET-RELATED TYROSINE 
KINASE)

MST1R -1.75 ATAGTACTTCCTGGCCCTCGGC

v2HS_58583 NM_020654 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 -1.75 TTGAACATGGACATCCTCTGGT

v2MM_68590 NM_011035 P21 (CDKN1A)-ACTIVATED KINASE 1 PAK1 -1.75 ATATTGTCACTCTTGATGTCCC
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v2HS_149463 BI465154 UBIQUITIN-LIKE, CONTAINING PHD AND 

RING FINGER DOMAINS, 2
UHRF2 -1.74 TTTGTGGTTCCACTGGGCTGCT

v2MM_85241 NM_133759 ZINC FINGER AND BTB DOMAIN 
CONTAINING 3

ZBTB3 -1.74 ATTCATGTGCAAGTAGCTGGCA

v2HS_1289 XM_047355 DOUBLECORTIN AND CAM KINASE-LIKE 
3

DCAMKL3 -1.73 TAAGTCCATGATCATGAGGGCA

v2HS_41897 NM_058243 BROMODOMAIN CONTAINING 4 BRD4 -1.73 TTTCTCAATCTCGTCCCAGGGC
v2HS_11964 AC004678 BTB (POZ) DOMAIN CONTAINING 2 BTBD2 -1.72 TTAGACTTCAAGTGGGAGACGC
v2HS_175109 NM_018343 RIO KINASE 2 (YEAST) RIOK2 -1.72 TTTGACAATTAGTTCCATAGCT
v2HS_170459 NM_002741 PROTEIN KINASE N1 PKN1 -1.72 TATGTCACCCGTGGTCCGGGCC
v2HS_111855 NM_000641 INTERLEUKIN 11 IL11 -1.71 ATAAGATCTGGCTTTGGAAGGA
v2HS_41898 NM_058243 BROMODOMAIN CONTAINING 4 BRD4 -1.71 TATTGTTCCCATATCCATAGGC
v2HS_200868 NM_015017 UBIQUITIN SPECIFIC PEPTIDASE 33 USP33 -1.71 ATATGTCACAATTTGAGCTGGA
v2HS_151951 NM_002446 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 10
MAP3K10 -1.71 TTATGCTCAAAGCCAGAGGGCA

v2HS_113701 NM_001422 E74-LIKE FACTOR 5 (ETS DOMAIN 
TRANSCRIPTION FACTOR)

ELF5 -1.71 ATAGATGAGAACTTTGGAGGCT

v2HS_88923 XM_093359 #N/A #N/A -1.70 TTTCTCTTCCACATGAGGACCA
v2HS_203426 AB051552 DOUBLECORTIN AND CAM KINASE-LIKE 

3
DCAMKL3 -1.70 ATGTACTAAATGGCTCCCTCGT

v2HS_53725 XM_061691 #N/A #N/A -1.70 TTGACTCTCCGAAGTTGCAGCC
v2HS_170501 NM_002750 MITOGEN-ACTIVATED PROTEIN KINASE 

8
MAPK8 -1.70 TTTCTCAAAGCTATATCCAGCA

v2HS_192236 NM_002166 INHIBITOR OF DNA BINDING 2, 
DOMINANT NEGATIVE HELIX-LOOP-
HELIX PROTEIN

ID2 -1.70 TTCAGCCACACAGTGCTTTGCT

v2HS_149462 BI465154 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 2

UHRF2 -1.70 TTTATCTGAAGGGTAACCTGCT

v2HS_189762 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 
5

SOX5 -1.69 TTCTCCATTGATGTCCTCGGCC

v2HS_82579 NM_015466 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 23

PTPN23 -1.69 TTTGGCAAAGATGTCAGGGCCT

v2MM_89738 NM_177660 #N/A #N/A -1.69 ATATTGCATAACAAGCTAACCA
v2HS_171717 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 

(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.68 TTTAAAGCTAATCTTCTTAGGT

v2HS_62453 NM_004926 ZINC FINGER PROTEIN 36, C3H TYPE-
LIKE 1

ZFP36L1 -1.68 GAATGTCTTGAGATGGGCACGT

v2HS_100587 U05227 RAB40B, MEMBER RAS ONCOGENE 
FAMILY

RAB40B -1.68 TAGAAATTCGAAGTCCGACGGG

v2HS_113821 NM_002005 FELINE SARCOMA ONCOGENE FES -1.68 AAGAGCTTCCACAGGCTGCGCA
v2HS_198138 NM_005744 ARIADNE HOMOLOG ARIH1 -1.68 TTGGACTTTAACAACATGGTGG
v2HS_195612 AK057298 KELCH-LIKE 15 (DROSOPHILA) KLHL15 -1.67 TAAGAGTCTCATAATTTCTGCA
v2HS_29673 XM_068000 #N/A #N/A -1.67 ATTTCCTTCCATGTACCCAGCA
v2HS_49254 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 -1.67 ATAATCAGCCAAATGTGGAGCG
v2HS_173914 NM_017811 UBIQUITIN-CONJUGATING ENZYME E2R 

2
UBE2R2 -1.67 TTGATGCAGTATTCCGCCAGGG

v2HS_254660 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 -1.67 ATACAATGGAATACAGATTGCT

v2HS_170823 NM_002812 PROTEASOME (PROSOME, MACROPAIN) 
26S SUBUNIT, NON-ATPASE, 8

PSMD8 -1.67 AAGTAGTAGCATTTGAGCTGGG

v2HS_62084 NM_004938 DEATH-ASSOCIATED PROTEIN KINASE 1 DAPK1 -1.66 TTTCTTGATGAATTTGGCGGCA

v2HS_41478 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 
(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 -1.66 ATACTTGATCCTGCGGTCGGGC

v2HS_155490 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL -1.66 ATAAGGCTTGAGTAGAACTGGG

v2HS_50269 NM_012330 MYST HISTONE ACETYLTRANSFERASE 
(MONOCYTIC LEUKEMIA) 4

MYST4 -1.66 TATTGGAATGGGATCAGCACGG

v2HS_166150 XM_294387 SIMILAR TO HYPOTHETICAL PROTEIN 
8230402K04

C8ORFK36 -1.66 TTGATCCAAACCATGAGGGCCT

v2HS_149461 AB071698 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 2

UHRF2 -1.65 TTTCACCACCTTATAAATGCCA

v2HS_153607 NM_003158 #N/A #N/A -1.65 TTAAATAACACTTTAAGAGCCA
v2HS_1919 NM_138733 PHOSPHOGLYCERATE KINASE 2 PGK2 -1.64 TAAGAGTTCCTGATGGCCTGCT
v2HS_170439 NM_002738 PROTEIN KINASE C, BETA 1 PRKCB1 -1.64 TTAAACTTGTGTTTGCTGCGGG
v2HS_84432 NM_013993 DISCOIDIN DOMAIN RECEPTOR FAMILY, 

MEMBER 1
DDR1 -1.64 ATTAGAGGTGATGGGCTGTCGG

v2HS_115633 NM_130792 PUTATIVE OXIDOREDUCTASE WWOX -1.64 TTCTTGTTCCCATCCGTATGGC
v2HS_174709 NM_017957 EPSIN 3 EPN3 -1.64 ATGGTGTAGAGGTTCTCGCGGC
v2HS_64556 NM_013371 INTERLEUKIN 19 IL19 -1.64 GTGACATTTGGGAAGGTGTCCT
v2HS_151185 NM_001932 MEMBRANE PROTEIN, PALMITOYLATED 3 

(MAGUK P55 SUBFAMILY MEMBER 3)
MPP3 -1.64 ATCCTCATCGATATTGTCAGGC
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v2HS_113168 NM_001305 CLAUDIN 4 CLDN4 -1.64 TACACCTTGCACTGCATCTGGC
v2HS_153643 NM_003164 SYNTAXIN 5A STX5A -1.64 CTTGAGGATCTCTGAATGGGCG
v2HS_150278 NM_001759 CYCLIN D2 CCND2 -1.64 ATTTGTTCCCATATTGCAGGCA
v2HS_131684 AK075017 UBIQUITIN-CONJUGATING ENZYME E2, 

J2 (UBC6 HOMOLOG, YEAST)
UBE2J2 -1.63 TAATACAGTTCCAATCAGTGTG

v2HS_171096 NM_002860 ALDEHYDE DEHYDROGENASE 18 
FAMILY, MEMBER A1

ALDH18A1 -1.63 TTTACCTGTTCCACTCTCAGCA

v2HS_68242 NM_004830 COFACTOR REQUIRED FOR SP1 
TRANSCRIPTIONAL ACTIVATION, 
SUBUNIT 3, 130KDA

CRSP3 -1.63 TTAGGACAACATTTAGAAGGGC

v2HS_223337 NM_032833 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 15B

PPP1R15B -1.63 TTGCTTGAGAACATTAAGTCCT

v2HS_170954 NM_002836 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, A

PTPRA -1.63 TATTCCCATAGGTCCAGCAGCC

v2HS_172802 NM_004062 CADHERIN 16, KSP-CADHERIN CDH16 -1.63 TAGGACTTTGAGATTCTCTGCC
v2HS_116003 NM_001002248 APC11 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 11 HOMOLOG (YEAST)
ANAPC11 -1.63 AAGTGTCAACATAGTGATGGCA

v2HS_66645 NM_021131 PROTEIN PHOSPHATASE 2A, 
REGULATORY SUBUNIT B' (PR 53)

PPP2R4 -1.63 TTCATCTCGGTAATAAACAGGA

v2HS_95343 NM_014780 CULLIN 7 CUL7 -1.63 TTCTGAGTCCTTAGCCTGGGCC
v2HS_1920 NM_138733 PHOSPHOGLYCERATE KINASE 2 PGK2 -1.63 TTTGAGCTCAACAGCAACAGGT
v2HS_151570 NM_002376 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 3
MARK3 -1.63 TATTAGGATTACTTGCATTCCC

v2HS_91866 AF169351 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, Q

PTPRQ -1.62 AACTGGCTTGTTGTCCTCTGGC

v2MM_65681 NM_011101 PROTEIN KINASE C, ALPHA PRKCA -1.62 TTCCATGACGAAGTACAGCCGG
v2HS_173273 NM_004159 PROTEASOME (PROSOME, MACROPAIN) 

SUBUNIT, BETA TYPE, 8 (LARGE 
MULTIFUNCTIONAL PEPTIDASE 7)

PSMB8 -1.62 TTCTCCTTGGACTTAACGTGGC

v2HS_218928 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-
CONTROLLED 1

TPT1 -1.61 TAATTGCCACATTTGTTAACAT

v2HS_34338 AJ271448 PROTEIN PHOSPHATASE 4, REGULATORY 
SUBUNIT 2

PPP4R2 -1.61 TAACTGAAGAAATTTCGCTGGA

v2HS_99856 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 
SUBFAMILY G, MEMBER 3

KCNG3 -1.61 TATGGAGGTGCTATCATCTGCA

v2HS_89372 NM_053006 TESTIS-SPECIFIC SERINE KINASE 2 TSSK2 -1.61 GCCACATTGAACTTGAGGCGCT
v2HS_171008 NM_002845 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, M
PTPRM -1.61 ATAAGCTGGCATAGAGGGTGCT

v2HS_112869 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 
POMBE)

CDC5L -1.61 TTTACTTCTGATGGTCTTGGCA

v2HS_131069 NM_000875 INSULIN-LIKE GROWTH FACTOR 1 
RECEPTOR

IGF1R -1.61 TTTCGGAAACACATAATTTGGG

v2HS_96065 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK -1.61 ATATTGTGTCAATTTCACTGGC
v2HS_97669 NM_016121 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 3

KCTD3 -1.61 TATAGCACCAGTTTCATCTCGA

v2HS_159254 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 -1.61 TAAGGTATTCAGGTTCCTCCGT
v2HS_195868 AL831990 HYPOTHETICAL PROTEIN LOC137886 LOC137886 -1.60 AACAGACTCCAGAAATTGAGCA
v2HS_91916 NM_133329 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 3
KCNG3 -1.60 AAGACCAATGAAGTGACGGGCA

v2HS_254843 NM_032557 UBIQUITIN SPECIFIC PEPTIDASE 38 USP38 -1.60 ATAAGGTATTCAGGTTCCTCCG
v2HS_115246 NM_016281 RIBOSOMAL PROTEIN S2 RPS2 -1.59 TAAACGGATCAGATCCATGCGT
v2HS_177861 BG115551 ZINC FINGER, FYVE DOMAIN 

CONTAINING 19
ZFYVE19 -1.59 TTGGGTGTTCCCAGTCCGAGGC

v2HS_14701 BG280787 TRIPARTITE MOTIF-CONTAINING 52 TRIM52 -1.59 ATCGTTCCTGCCTCGTTCTGGT
v2HS_114134 NM_002065 GLUTAMATE-AMMONIA LIGASE 

(GLUTAMINE SYNTHETASE)
GLUL -1.58 TACATGTCACTGTTGGAACCCT

v2HS_12583 NM_007104 RIBOSOMAL PROTEIN L10A RPL10A -1.58 TATAAGGCCCGGACATTCTGCC
v2HS_213016 NM_014372 RING FINGER PROTEIN 11 RNF11 -1.58 ATCAACTCTAACTTTAGCCCTT
v2HS_197628 NM_007217 PROGRAMMED CELL DEATH 10 PDCD10 -1.58 AACATATACAACTTTCAGGCCA
v2HS_151075 NM_001912 CATHEPSIN L CTSL -1.58 ATTCCACAATGGTTTCTCCGGT
v2HS_171629 NM_003318 TTK PROTEIN KINASE TTK -1.58 TTAGATTGCCACTGTTTCTGGT
v2HS_36816 NM_005372 V-MOS MOLONEY MURINE SARCOMA 

VIRAL ONCOGENE HOMOLOG
MOS -1.58 CTGATCAAGATGTTCGCGGGCT

v2HS_231772 NM_000314 PHOSPHATASE AND TENSIN HOMOLOG 
(MUTATED IN MULTIPLE ADVANCED 
CANCERS 1)

PTEN -1.58 ATATTCCTTGTCATTATCTGCA

v2HS_41437 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 
YEAST, HOMOLOG)

CDC23 -1.58 TTCCACAAACACATCAATGGCC

v2HS_152436 NM_153437 OUTER DENSE FIBER OF SPERM TAILS 2 ODF2 -1.58 AATTTCCAGCTCAAGGTCTCCC

v2HS_160174 NM_033229 TRIPARTITE MOTIF-CONTAINING 15 TRIM15 -1.57 TTACATCCTCAATCTCATCTCT
v2HS_202045 NM_147780 CATHEPSIN B CTSB -1.57 TTGTTGACATAGTTGACCAGCT
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v2HS_23970 NM_147223 NUCLEAR RECEPTOR COACTIVATOR 1 NCOA1 -1.57 TTGTCATGCCAACGGGAGAGCT

v2HS_153815 NM_003199 TRANSCRIPTION FACTOR 4 TCF4 -1.57 ATATCCATGTCACCTCCAAGGA
v2HS_31833 NM_002963 S100 CALCIUM BINDING PROTEIN A7 

(PSORIASIN 1)
S100A7 -1.56 CAATCTTGTCATCACGTCTGGT

v2HS_199143 NM_014249 NUCLEAR RECEPTOR SUBFAMILY 2, 
GROUP E, MEMBER 3

NR2E3 -1.56 TTCAGCTGTTATAAGGCTGGCC

v2MM_69404 NM_026259 RING FINGER PROTEIN 41 RNF41 -1.56 ATTCCTTTAAACTTGCAGGCCC
v2HS_43149 NM_005243 EWING SARCOMA BREAKPOINT REGION 

1
EWSR1 -1.56 TAATCCTTGTACATAAATTGCA

v2HS_113633 NM_001405 EPHRIN-A2 EFNA2 -1.56 TACAGGGTCTCGTTGGTCGGCC
v2HS_24213 NM_004384 CASEIN KINASE 1, GAMMA 3 CSNK1G3 -1.56 AATGTGAATAACTTGCTGGGTT
v2HS_171636 NM_003319 TITIN TTN -1.55 ATATCACGGCACAGAAGCGGGC
v2HS_239192 X03225 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 -1.55 ATACAATTTCACATTGCCACCG

v2HS_166153 XM_294387 SIMILAR TO HYPOTHETICAL PROTEIN 
8230402K04

C8ORFK36 -1.55 ATGGTCAAAGAGCTTGTGCGGC

v2HS_42844 NM_012474 URIDINE-CYTIDINE KINASE 2 UCK2 -1.55 GTTGAACTGGCCCTTCAGGGCT
v2HS_219836 NM_003400 EXPORTIN 1 (CRM1 HOMOLOG, YEAST) XPO1 -1.55 TTTGTAGTCCATAGTATTTCGT

v2HS_176498 NM_019062 RING FINGER PROTEIN 186 RNF186 -1.55 ATAATGAGCAAGGCCAGCAGGA
v2HS_259422 NM_139266 SIGNAL TRANSDUCER AND ACTIVATOR 

OF TRANSCRIPTION 1, 91KDA
STAT1 -1.54 TATCCTGAAGATTACGCTTGCT

v2HS_64633 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 -1.54 TATACTAAAGACAAAGGCAGCT

v2HS_226116 NM_015642 ZINC FINGER AND BTB DOMAIN 
CONTAINING 20

ZBTB20 -1.54 ATTTGGTCAAACTTTGCTGGGC

v2HS_56730 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR -1.54 TATGACCAAGACTTTCACTTCT

v2HS_43587 XM_069073 #N/A #N/A -1.54 TTCAGGCATGATGGTGTTTGCA
v2HS_33275 NM_003551 NON-METASTATIC CELLS 5, PROTEIN 

EXPRESSED IN (NUCLEOSIDE-
DIPHOSPHATE KINASE)

NME5 -1.54 TTGGATGGTGACAAAGTTTGGG

v2HS_91179 NM_183381 RING FINGER PROTEIN 13 RNF13 -1.54 TGGAACTAAGATAAGGTGGCCC
v2HS_170076 NM_002658 PLASMINOGEN ACTIVATOR, UROKINASE PLAU -1.54 TTTGGTGGTGACTTCAGAGCCG

v2HS_160238 NM_033266 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 2

ERN2 -1.53 TTCTCAGGTCTATCTGCAGCGG

v2HS_95114 NM_006990 WAS PROTEIN FAMILY, MEMBER 2 WASF2 -1.53 ATATCCTTGGTGTCCTGCAGCA
v2HS_44279 NM_183047 PROTEIN KINASE C BINDING PROTEIN 1 PRKCBP1 -1.53 ATAAACTCCCTGCTTGTCCCGT

v2HS_47985 NM_003900 SEQUESTOSOME 1 SQSTM1 -1.53 TTGTTCTTACAAATGGAGGGCA
v2HS_75428 NM_000292 PHOSPHORYLASE KINASE, ALPHA 2 

(LIVER)
PHKA2 -1.53 TAAGGGATCGATTTCACCAGCG

v2HS_202566 NM_133330 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1

WHSC1 -1.53 TTATGCTCCTCTTCCTGTTCCT

v2HS_16661 NM_003852 TRIPARTITE MOTIF-CONTAINING 24 TRIM24 -1.52 ATGAATTTGGTGACTGGACCGT
v2HS_59974 BI829377 TRIPARTITE MOTIF-CONTAINING 39 TRIM39 -1.52 TACAAATACCCTTCTCTTTCCT
v2HS_198275 NM_005877 SPLICING FACTOR 3A, SUBUNIT 1, 

120KDA
SF3A1 -1.52 ATATCTTGTACTTGGGTGTCCT

v2HS_239495 M15716 PROGESTERONE RECEPTOR PGR -1.52 TTCTAAGGCGACATGCTGGGCA
v2HS_133596 NM_002234 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
5

KCNA5 -1.52 TAACCAAGACCGAGACGATGGC

v2HS_94658 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 
RELATED

ATR -1.52 TTAGCAAATCAGACTTAAGCCG

v2HS_262120 Z12020 MDM2, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 -1.51 TATTCCACTACCAAAGTAGGTC

v2HS_67151 NM_021101 CLAUDIN 1 CLDN1 -1.51 TTAGCCACAGAAAGCATCGGGC
v2HS_152122 NM_002480 PROTEIN PHOSPHATASE 1, REGULATORY 

(INHIBITOR) SUBUNIT 12A
PPP1R12A -1.51 ATTAGTGGAGATTTCTTGTCCC

v2HS_231094 XM_166526 #N/A #N/A -1.51 TTAGGTTGAGACTGACACTGGC
v2MM_3766 NM_006913 RING FINGER PROTEIN 5 RNF5 -1.51 ATATTACATTCGAAGGTCGCGC
v2HS_15605 XM_116805 #N/A #N/A -1.51 TAAGGTTAAGACGGACAATGCC
v2HS_170413 NM_002732 PROTEIN KINASE, CAMP-DEPENDENT, 

CATALYTIC, GAMMA
PRKACG -1.50 TACTCCAAAGGGTAGGTGTGCT

v2HS_1833 NM_014397 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 6

NEK6 -1.50 CTCAAGTAAGGCAAAGTGGTGC

v2HS_239486 X06538 RETINOIC ACID RECEPTOR, ALPHA RARA -1.50 TATCCACTAACTGGAAGCTGGT
v2HS_193986 NM_033625 RIBOSOMAL PROTEIN L34 RPL34 -1.50 TAAGGAAAGCACGCTTGATCCT
v2HS_202355 NM_015076 CELL DIVISION CYCLE 2-LIKE 6 (CDK8-

LIKE)
CDC2L6 -1.50 AATGCAATCACATTAGGGTGCT
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v2HS_23863 NM_003754 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 5 EPSILON, 47KDA
EIF3S5 -1.50 TATTGCAACACTGTACTCAGGG

v2HS_81476 AF322907 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 -1.50 TTTCTATGTCACTTGAATCCCT

v2HS_239566 D88155 NUCLEAR RECEPTOR SUBFAMILY 5, 
GROUP A, MEMBER 1

NR5A1 -1.50 ATTTAGCAAACTCGGTTATCCT

v2HS_170483 NM_002745 MITOGEN-ACTIVATED PROTEIN KINASE 
1

MAPK1 -1.50 TTTAACCCTCTGAGGATCTGGT

v2HS_45013 NM_020245 TUBBY LIKE PROTEIN 4 TULP4 -1.49 TTAAGCTGATGTCTCCCGAGGT
v2HS_98167 NM_022662 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 1
ANAPC1 -1.49 TATTAGTAATCGTTTCTGTCCA

v2HS_61438 NM_004980 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAL-RELATED SUBFAMILY, MEMBER 3

KCND3 -1.49 GGAAACAATCACAGGGACTGGC

v2HS_263284 NM_003969 UBIQUITIN-CONJUGATING ENZYME E2M 
(UBC12 HOMOLOG, YEAST)

UBE2M -1.49 TTTATGTCCTTCTGGATCCGCA

v2HS_18417 BC016477 ZINC FINGER PROTEIN 509 ZNF509 -1.49 TTAACCGACACTGGCATCAGCG
v2HS_64631 NM_013367 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 4
ANAPC4 -1.49 ATAAAGACTCCGAGCCACTCTG

v2HS_171781 NM_194261 UBIQUITIN-CONJUGATING ENZYME E2I 
(UBC9 HOMOLOG, YEAST)

UBE2I -1.49 TATAAACACAAAGGAAGTGGCG

v2HS_113851 NM_002011 FIBROBLAST GROWTH FACTOR 
RECEPTOR 4

FGFR4 -1.48 TTAAGCCAGCGGATGGTGGGCG

v2HS_19997 NM_031244 SIRTUIN (SILENT MATING TYPE 
INFORMATION REGULATION 2 
HOMOLOG) 5 (S. CEREVISIAE)

SIRT5 -1.48 TTCTCAACTGGGATGCTGGCAT

v2HS_1978 NM_006549 CALCIUM/CALMODULIN-DEPENDENT 
PROTEIN KINASE KINASE 2, BETA

CAMKK2 -1.48 CTGTGTAAACACATGATCCGCT

v2HS_64629 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 -1.48 CTATCTCTGGAGCTAAAGCGGC

v2HS_58679 NM_006213 PHOSPHORYLASE KINASE, GAMMA 1 
(MUSCLE)

PHKG1 -1.48 ATTCTCATAGAAGTCCTGTGCA

v2HS_12886 NM_007051 FAS (TNFRSF6) ASSOCIATED FACTOR 1 FAF1 -1.48 ATTACACCATTGATAGCTGCCA

v2HS_27009 NM_003691 SERINE/THREONINE KINASE 16 STK16 -1.48 TTCTTGTTACACATTCTCCTGC
v2HS_112419 NM_000758 COLONY STIMULATING FACTOR 2 

(GRANULOCYTE-MACROPHAGE)
CSF2 -1.48 TTCACATGCTCCCAGGGCTGCG

v2HS_197353 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 -1.48 CTTTATTGAGACTCCAGTGGCC
v2HS_197656 NM_005704 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, U
PTPRU -1.47 TTACTCTGAGGATCAATGCGGA

v2HS_191391 NM_133173 AMYLOID BETA (A4) PRECURSOR 
PROTEIN-BINDING, FAMILY B, MEMBER 
3

APBB3 -1.47 TAGACGGTGGACAAGGATCGGA

v2HS_254587 BI553985 TRIPARTITE MOTIF-CONTAINING 2 TRIM2 -1.47 ATACTGCAAATCAGAAACTGCT
v2HS_47089 NM_003942 RIBOSOMAL PROTEIN S6 KINASE, 

90KDA, POLYPEPTIDE 4
RPS6KA4 -1.47 TTTGCACATGATCTCGGCCGCC

v2HS_171515 NM_003295 TUMOR PROTEIN, TRANSLATIONALLY-
CONTROLLED 1

TPT1 -1.47 TTGAAATTAGCAAGGATGTGCT

v2HS_87233 NM_014503 UTP20, SMALL SUBUNIT (SSU) 
PROCESSOME COMPONENT, HOMOLOG 
(YEAST)

UTP20 -1.47 ATCACTTAAACTCATATCTCCT

v2HS_201985 NM_002890 RAS P21 PROTEIN ACTIVATOR (GTPASE 
ACTIVATING PROTEIN) 1

RASA1 -1.47 TTTCTCTGTCATTTAGTGTGCA

v2HS_153979 NM_003239 TRANSFORMING GROWTH FACTOR, 
BETA 3

TGFB3 -1.47 ATTCTGCTCGGAATAGGTTGGT

v2HS_82725 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 
GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 -1.47 TTTCACATTGCCACCGTTGGTG

v2MM_99411 AK122818 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 -1.47 ATAATCTCACAGTGTCGCTGCA
v2HS_221699 NM_003363 UBIQUITIN SPECIFIC PEPTIDASE 4 

(PROTO-ONCOGENE)
USP4 -1.46 TTTCACTGTCCCAATCCATGGC

v2HS_214221 NM_006445 PRP8 PRE-MRNA PROCESSING FACTOR 8 
HOMOLOG (YEAST)

PRPF8 -1.46 TATTTGTATCGATACATGCCCG

v2MM_28500 NM_146087 CASEIN KINASE I-ALPHA CSNK1A1 -1.46 ATAACTTATTACAGTGACGCCC
v2HS_132280 NM_001552 INSULIN-LIKE GROWTH FACTOR 

BINDING PROTEIN 4
IGFBP4 -1.45 TAGAGGTCCTCGTGGGTGCGGC

v2HS_138400 NM_032301 F-BOX AND WD-40 DOMAIN PROTEIN 9 FBXW9 -1.45 AAGACGTGCAGCAGGCCCTGGT

v2HS_171885 NM_003368 UBIQUITIN SPECIFIC PEPTIDASE 1 USP1 -1.45 TTTGATCTAGTTTGTCTCTGGT
v2HS_133468 NM_002210 INTEGRIN, ALPHA V (VITRONECTIN 

RECEPTOR, ALPHA POLYPEPTIDE, 
ANTIGEN CD51)

ITGAV -1.45 ATTCTCAAAGGGTTGATCTCCA

v2HS_174178 NM_017859 URIDINE-CYTIDINE KINASE 1-LIKE 1 UCKL1 -1.45 ATGGACACACCGGTGATCTGCT
v2HS_132372 NM_001570 INTERLEUKIN-1 RECEPTOR-ASSOCIATED 

KINASE 2
IRAK2 -1.45 TTGATCCTGGACTTGAACAGGC
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v2HS_171724 NM_003335 UBIQUITIN-ACTIVATING ENZYME E1-

LIKE
UBE1L -1.45 TTCTTCAAACTCATGCCGGGCC

v2HS_65733 BI257487 CCR4-NOT TRANSCRIPTION COMPLEX, 
SUBUNIT 4

CNOT4 -1.45 ATATTCTTGGTGTTTACCCGCC

v2HS_56673 NM_006285 TESTIS-SPECIFIC KINASE 1 TESK1 -1.45 GTTCAGGTTGCGGTAGCGGGCA
v2HS_202841 NM_080549 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 6
PTPN6 -1.45 TAGTGGTTTCAATGAACTGGGC

v2HS_42670 NM_004606 TAF1 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 250KDA

TAF1 -1.45 TTCTGCAAGAATAAGATCACCA

v2HS_65432 NM_020547 ANTI-MULLERIAN HORMONE RECEPTOR, 
TYPE II

AMHR2 -1.44 AGTAAATATCAGCTCGTCGGAG

v2HS_77244 NM_000208 INSULIN RECEPTOR INSR -1.44 TTGAATTGCCAGCACATGCGCA
v2HS_51191 NM_012300 F-BOX AND WD-40 DOMAIN PROTEIN 11 FBXW11 -1.44 GAGTACGAACAAATTCACAGGT

v2HS_70516 NM_013282 UBIQUITIN-LIKE, CONTAINING PHD AND 
RING FINGER DOMAINS, 1

UHRF1 -1.44 TTAGGGAACGGAGGAAACACTA

v2HS_92671 NM_000376 VITAMIN D (1,25- DIHYDROXYVITAMIN 
D3) RECEPTOR

VDR -1.44 TAACATTCCTGGTGACTCAGGG

v2HS_91498 NM_006618 JUMONJI, AT RICH INTERACTIVE 
DOMAIN 1B (RBP2-LIKE)

JARID1B -1.44 ATAATGCTCCACACACTGTCGG

v2HS_42181 NM_004620 TNF RECEPTOR-ASSOCIATED FACTOR 6 TRAF6 -1.44 TAAACTCATCCCTGAATATCCT

v2HS_51379 NM_018979 KINASE DEFICIENT PROTEIN WNK1 -1.44 TTCTTGTGCAACATCTTCTGGG
v2HS_150243 NM_001752 CATALASE CAT -1.44 ATATGCTCAAATACCTTTGCCT
v2MM_91478 NM_178347 CDC23 (CELL DIVISION CYCLE 23, 

YEAST, HOMOLOG)
CDC23 -1.43 AATAATTGCCAATTACACAGCA

v2HS_255001 NM_003348 UBIQUITIN-CONJUGATING ENZYME E2N 
(UBC13 HOMOLOG, YEAST)

UBE2N -1.43 ATAAGATTTACAGAAGTTTCCA

v2HS_102781 XM_167231 #N/A #N/A -1.42 TTTAGCTTTGGACTACACAGCG
v2HS_47267 NM_174899 F-BOX PROTEIN 36 FBXO36 -1.42 GTAACTGGTAATAGTCTTTGCT
v2HS_172541 NM_003496 TRANSFORMATION/TRANSCRIPTION 

DOMAIN-ASSOCIATED PROTEIN
TRRAP -1.42 AATGCTTATGATCTTGATGGCC

v2HS_153137 NM_003070 SWI/SNF RELATED, MATRIX 
ASSOCIATED, ACTIN DEPENDENT 
REGULATOR OF CHROMATIN, 
SUBFAMILY A, MEMBER 2

SMARCA2 -1.42 AATCTTCACCACAGAAGGAGCC

v2HS_43338 NM_005230 ELK3, ETS-DOMAIN PROTEIN (SRF 
ACCESSORY PROTEIN 2)

ELK3 -1.42 GTTTCATCAGTTAATGAGTCCT

v2HS_56306 NM_005649 ZINC FINGER PROTEIN 354A ZNF354A -1.42 ATAAGCACTGACTTTGGGCTGA
v2HS_61557 NM_004977 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAW-RELATED SUBFAMILY, MEMBER 3
KCNC3 -1.42 AAGAAACTCCACCTTGTCTGGG

v2HS_218486 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 -1.42 ATTTATTAGCTCCTTCTTTGGC

v2HS_171199 NM_002877 RAD51-LIKE 1 (S. CEREVISIAE) RAD51L1 -1.42 AAGGTACTGGAGGATCAGCCGG
v2HS_27291 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-

ACTIVATED PROTEIN KINASE 5
MAPKAPK5 -1.42 TTTACTAATCAGAAAGGTCGGT

v2HS_172543 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP -1.41 TAAGATTATGAAGCTTCATGGA

v2HS_171092 NM_002860 ALDEHYDE DEHYDROGENASE 18 
FAMILY, MEMBER A1

ALDH18A1 -1.41 ATTGCCATTTCTTTCAGCTGGT

v2MM_38091 NM_011991 COP9 (CONSTITUTIVE 
PHOTOMORPHOGENIC) HOMOLOG, 
SUBUNIT 3 (ARABIDOPSIS THALIANA)

COPS3 -1.41 TTACAGATATCCATCATATCCA

v2HS_254676 NM_003347 UBIQUITIN-CONJUGATING ENZYME E2L 
3

UBE2L3 -1.41 ATGGATTCTCTACTAGTGCGGG

v2HS_81741 NM_022445 THIAMIN PYROPHOSPHOKINASE 1 TPK1 -1.40 TAAATGCCACAATCACGCGGGC
v2HS_224993 NM_001274 CHK1 CHECKPOINT HOMOLOG (S. 

POMBE)
CHEK1 -1.40 TTGATGGAAGAATCTCTGAGCA

v2HS_170398 NM_002730 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, ALPHA

PRKACA -1.40 TTTGCTCAGGATAATCTCAGGG

v2HS_57542 NM_080867 SUPPRESSOR OF CYTOKINE SIGNALING 
4

SOCS4 -1.40 CAGGAATGACAAATGATCCGGC

v2HS_133815 NM_153490 KERATIN 13 KRT13 -1.40 TAACAGAGGCACTAGAAGTCGT
v2HS_32370 NM_003592 CULLIN 1 CUL1 -1.39 TTTCTTGATCACAGGGACTCGA
v2HS_34036 NM_021073 BONE MORPHOGENETIC PROTEIN 5 BMP5 -1.39 AGTTGGTATCATGGAGGCTGGC
v2HS_89376 NM_053006 TESTIS-SPECIFIC SERINE KINASE 2 TSSK2 -1.39 TAAGTCTTGATGATGGAGCCGT
v2HS_32988 NM_003565 UNC-51-LIKE KINASE 1 (C. ELEGANS) ULK1 -1.39 AACTCATCGAAGTCCATGCGGT
v2HS_95765 NM_014867 KELCH REPEAT AND BTB (POZ) DOMAIN 

CONTAINING 11
KBTBD11 -1.39 TTTCCACAATAGGTTGGCCGGA

v2MM_107211 XM_131906 #N/A #N/A -1.39 ATTAGGAGTGGTAAATATGCCT
v2HS_239255 S74720 NUCLEAR RECEPTOR SUBFAMILY 0, 

GROUP B, MEMBER 1
NR0B1 -1.39 TATCATCCATGCTGACTGTGCC
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v2HS_23804 NM_003756 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 3, SUBUNIT 3 GAMMA, 40KDA
EIF3S3 -1.39 TTTAGGAGTCAGTCTGTATGCC

v2HS_98421 NM_022766 CERAMIDE KINASE CERK -1.39 TACAGACATCATCTACGTGGGC
v2HS_115205 NM_016271 RING FINGER PROTEIN 138 RNF138 -1.38 TTGGAGTATCAATACAATTCCC
v2HS_43451 NM_005228 EPIDERMAL GROWTH FACTOR RECEPTOR 

(ERYTHROBLASTIC LEUKEMIA VIRAL (V-
ERB-B) ONCOGENE HOMOLOG, AVIAN)

EGFR -1.38 ATTCCGTTACACACTTTGCGGC

v2HS_80983 NM_022474 MEMBRANE PROTEIN, PALMITOYLATED 5 
(MAGUK P55 SUBFAMILY MEMBER 5)

MPP5 -1.38 TTGCCGTATCAAAGTAGTGGCC

v2HS_222653 NM_018448 CULLIN-ASSOCIATED AND 
NEDDYLATION-DISSOCIATED 1

CAND1 -1.38 TATAATGGTAGAAACATGAGGA

v2HS_202885 AB067470 LEMUR TYROSINE KINASE 3 LMTK3 -1.38 ATGTCATACCAGTAGTCCGCGT
v2HS_195542 BC016477 ZINC FINGER PROTEIN 509 ZNF509 -1.38 AAGATGCTTCAGATTATGAGCC
v2HS_159631 NM_032641 SPLA/RYANODINE RECEPTOR DOMAIN 

AND SOCS BOX CONTAINING 2
SPSB2 -1.38 TTTCTTCCTCCCTCCAAGTGGC

v2HS_96525 NM_015435 RING FINGER PROTEIN 19 RNF19 -1.37 TTTCATCATCAAATTCAATCCT
v2HS_82798 NM_000176 NUCLEAR RECEPTOR SUBFAMILY 3, 

GROUP C, MEMBER 1 (GLUCOCORTICOID 
RECEPTOR)

NR3C1 -1.37 ATTAATAATCAGATCAGGAGCA

v2HS_151450 NM_001982 V-ERB-B2 ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 3 (AVIAN)

ERBB3 -1.37 TTATGCTTGATGTCTAGTCGCT

v2MM_28826 NM_007890 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A -1.37 TTAAGGAGTCGATTTCATACCG

v2HS_95410 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 
KINASE

MELK -1.37 TTAAATCCTCCATTGTTTGCCT

v2MM_69262 AJ277481 INTEGRIN-LINKED KINASE-2 ILK-2 -1.37 AATACGGTTGAGATTCTGGCCC
v2HS_86051 NM_007355 HEAT SHOCK PROTEIN 90KDA ALPHA 

(CYTOSOLIC), CLASS B MEMBER 1
HSP90AB1 -1.37 TTTGGTCATGCCAATGCCTGTG

v2HS_132480 NM_001621 ARYL HYDROCARBON RECEPTOR AHR -1.37 TAATACAAAGCCATTCAGAGCC
v2HS_27298 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 

(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.36 TAAAGGGAAGCTGTGGACAGGA

v2HS_130936 NM_000852 GLUTATHIONE S-TRANSFERASE PI GSTP1 -1.36 TTGGACTGGTACAGGGTGAGGT
v2HS_15044 NM_032991 CASPASE 3, APOPTOSIS-RELATED 

CYSTEINE PEPTIDASE
CASP3 -1.36 GTATGCATACAAGAAGTCGGCC

v2HS_56664 NM_006284 TAF10 RNA POLYMERASE II, TATA BOX 
BINDING PROTEIN (TBP)-ASSOCIATED 
FACTOR, 30KDA

TAF10 -1.36 ATATCTGAGATGAATTTCTGGG

v2HS_238959 NM_002840 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, F

PTPRF -1.35 TTTAGCTGAAACAGGATCTCGT

v2HS_23483 XM_066977 #N/A #N/A -1.35 TTTGAGAATGCCAGTCTGCTCT
v2HS_239181 U22662 NUCLEAR RECEPTOR SUBFAMILY 1, 

GROUP H, MEMBER 3
NR1H3 -1.35 TTTGTGGACGGATCTCTGTGGG

v2HS_81195 NM_015247 CYLINDROMATOSIS (TURBAN TUMOR 
SYNDROME)

CYLD -1.35 TTTATGATTCAGCCTCTTCGGA

v2HS_151297 NM_198258 E2F TRANSCRIPTION FACTOR 6 E2F6 -1.35 AAGGAGTTTCCAATTATCACCA
v2HS_76943 NM_000221 KETOHEXOKINASE (FRUCTOKINASE) KHK -1.35 TTATTTGCTCTGAGGCTCTGCA
v2HS_150044 NM_001718 BONE MORPHOGENETIC PROTEIN 6 BMP6 -1.35 TAACACAGTCCTTGTAGATGCG
v2HS_98422 NM_022766 CERAMIDE KINASE CERK -1.35 TACAGATCAAAGTTTAAGCCGC
v2HS_229891 XM_290964 #N/A #N/A -1.35 TAAATGGTTAAATAGCTGCCCA
v2HS_115649 NM_016376 ANKYRIN REPEAT AND FYVE DOMAIN 

CONTAINING 1
ANKFY1 -1.35 ATGAAGTCCCATTTACCACGGG

v2HS_56732 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR -1.35 CTTCTATTGGTCATAGTAGCCT

v2HS_29581 XM_068004 #N/A #N/A -1.35 CATTGTCATCAAGCCAAAGTCT
v2HS_198098 NM_005881 BRANCHED CHAIN KETOACID 

DEHYDROGENASE KINASE
BCKDK -1.34 TAAGTCCATCTGTCTGGGTCCC

v2HS_254984 NM_015173 TBC1 (TRE-2/USP6, BUB2, CDC16) 
DOMAIN FAMILY, MEMBER 1

TBC1D1 -1.34 ATAATCAATTCATTCTCTCGCT

v2HS_272113 NM_182810 ACTIVATING TRANSCRIPTION FACTOR 4 
(TAX-RESPONSIVE ENHANCER ELEMENT 
B67)

ATF4 -1.34 ATCAAATCTTTCAGGTACTGGA

v2HS_63867 NM_013396 UBIQUITIN SPECIFIC PEPTIDASE 25 USP25 -1.34 AATATATGCCCAGTAGTGCCCA
v2HS_115425 NM_016323 HECT DOMAIN AND RLD 5 HERC5 -1.34 TTTCTCCACTAAATGAAACCCA
v2HS_57184 NM_006268 D4, ZINC AND DOUBLE PHD FINGERS 

FAMILY 2
DPF2 -1.34 ATATTGCAACATTTGCACTCGA

v2HS_137605 BG746631 TRIPARTITE MOTIF-CONTAINING 8 TRIM8 -1.34 TACACCCTGTAGAAATCCTGGT
v2HS_28646 NM_012089 ATP-BINDING CASSETTE, SUB-FAMILY B 

(MDR/TAP), MEMBER 10
ABCB10 -1.34 ATTTCCAATACGTTCCTCAGCT

v2HS_137365 NM_002086 GROWTH FACTOR RECEPTOR-BOUND 
PROTEIN 2

GRB2 -1.34 TTAAAGGATTAAGTACATAGGT

Page 10



v2HS ID Accession Gene Name Gene Symbol Mean Log2 Ratio shRNA 22mer sequence
v2HS_188217 NM_002237 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY G, MEMBER 1
KCNG1 -1.34 TTGGTGCAGGCCTTGAGCTGGC

v2HS_32605 NM_003583 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
2

DYRK2 -1.34 TTCTGTATTAACAGTCTGGGAT

v2HS_133391 NM_002198 INTERFERON REGULATORY FACTOR 1 IRF1 -1.33 TAATCTGCATCTCTAGCCAGGG
v2HS_62196 NM_005592 MUSCLE, SKELETAL, RECEPTOR 

TYROSINE KINASE
MUSK -1.33 TATTCCTTGGATACTCCAGGCT

v2HS_92736 NM_000387 SOLUTE CARRIER FAMILY 25 
(CARNITINE/ACYLCARNITINE 
TRANSLOCASE), MEMBER 20

SLC25A20 -1.33 TAAGCACTTGATCCGTTCTCCA

v2HS_152625 NM_002577 P21 (CDKN1A)-ACTIVATED KINASE 2 PAK2 -1.33 TTTGTCTAAAGACTTGGCAGCA
v2HS_169821 NM_002612 PYRUVATE DEHYDROGENASE KINASE, 

ISOZYME 4
PDK4 -1.33 ATTATCCATCACAGGCGTTGGT

v2HS_149471 NM_033389 SLINGSHOT HOMOLOG 2 (DROSOPHILA) SSH2 -1.33 ATATGTGAACTCTGTTATCCGT

v2HS_46777 NM_003967 TRACE AMINE ASSOCIATED RECEPTOR 5 TAAR5 -1.33 CAATGTGGTAATCTGCTGAGCC

v2HS_170292 NM_002707 PROTEIN PHOSPHATASE 1G (FORMERLY 
2C), MAGNESIUM-DEPENDENT, GAMMA 
ISOFORM

PPM1G -1.33 ATGGCTCTGGAGAGGTTGAGGC

v2HS_120081 XM_095100 #N/A #N/A -1.33 TTAGTACACGAGTAACTCTGCC
v2HS_137093 NM_025130 HEXOKINASE DOMAIN CONTAINING 1 HKDC1 -1.33 TATTCAAACAGCTCTATGCCGT
v2HS_36019 NM_004760 SERINE/THREONINE KINASE 17A 

(APOPTOSIS-INDUCING)
STK17A -1.33 TTAAATCGTTTGGAAATGGCCT

v2HS_172752 NM_004053 BYSTIN-LIKE BYSL -1.33 AACTAAACAGGGATAAGGGCCT
v2HS_93760 NM_001008 RIBOSOMAL PROTEIN S4, Y-LINKED 1 RPS4Y1 -1.33 TTGGTGTCATAGACCAGGCGGA
v2HS_115229 NM_016276 SERUM/GLUCOCORTICOID REGULATED 

KINASE 2
SGK2 -1.33 TTGCAGGAGGTCACAGGCGGCC

v2HS_152288 NM_002512 NON-METASTATIC CELLS 2, PROTEIN 
(NM23B) EXPRESSED IN

NME2 -1.32 TTGATGGCGATGAAGGTGCGCT

v2HS_13471 NM_006511 REGULATORY SOLUTE CARRIER 
PROTEIN, FAMILY 1, MEMBER 1

RSC1A1 -1.32 TATGGAGATGAAATTTGAGGCC

v2HS_47052 NM_003946 NUCLEOLAR PROTEIN 3 (APOPTOSIS 
REPRESSOR WITH CARD DOMAIN)

NOL3 -1.32 TTCACTTCCAGCGGTACTGGGC

v2HS_262575 NM_016238 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 7

ANAPC7 -1.32 ATAGCTGGTGACTGAAGGGCGC

v2HS_44882 NM_130387 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 14

ASB14 -1.31 ATTCCTTGTCCATAAAGGTCGT

v2HS_23861 NM_003753 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 7 ZETA, 66/67KDA

EIF3S7 -1.31 CTTGAGGATGAGGTATTTGCCC

v2HS_131071 NM_000875 INSULIN-LIKE GROWTH FACTOR 1 
RECEPTOR

IGF1R -1.31 TTAGAAATGACAGTTCTCTCCT

v2HS_130315 AF251055 HYPOTHETICAL PROTEIN FLJ13962 FBXO38 -1.31 ATATGATGCGGTTTCTCTCGGG
v2HS_101621 XM_086625 #N/A #N/A -1.30 TAACCCAAGAATTATATTCGGA
v2HS_159533 NM_032611 PROTEIN TYROSINE PHOSPHATASE TYPE 

IVA, MEMBER 3
PTP4A3 -1.30 TTCTCCAGGTAGGTGAGCTGCT

v2HS_41465 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-
LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y -1.30 ATATTGCTGTAAATGATGTCCA

v2HS_154278 NM_017415 KELCH-LIKE 3 (DROSOPHILA) KLHL3 -1.30 TTTGCCATGTGCTCTAAACGGT
v2HS_94079 NM_001067 TOPOISOMERASE (DNA) II ALPHA 

170KDA
TOP2A -1.30 ATACATGTCCACATAACTACGA

v2HS_103001 NM_207343 HYPOTHETICAL PROTEIN DKFZP547C195 DKFZP547C195 -1.30 ATAGCCTTTAATATCTCCTGGT

v2HS_18567 NM_012289 KELCH-LIKE ECH-ASSOCIATED PROTEIN 
1

KEAP1 -1.30 TTTAACACTGAGGCATCCTGGC

v2HS_81169 XM_092884 #N/A #N/A -1.30 CAAATCGATGACCTTCATGGGC
v2HS_71616 NM_139021 MITOGEN-ACTIVATED PROTEIN KINASE 

15
MAPK15 -1.30 GTATCTCCGGACAATGCGAGGG

v2HS_176747 NM_024900 PHD FINGER PROTEIN 17 PHF17 -1.30 TAAGACTTTCACTTCTACGCCA
v2HS_23702 NM_003768 PHOSPHOPROTEIN ENRICHED IN 

ASTROCYTES 15
PEA15 -1.30 TACAATAACCAAGTTGGGACCC

v2MM_22329 NM_028099 DUAL SPECIFICITY PHOSPHATASE 11 
(RNA/RNP COMPLEX 1-INTERACTING)

DUSP11 -1.30 TTTGTGAATAGTCCTCTCCGGC

v2HS_27294 NM_003668 MITOGEN-ACTIVATED PROTEIN KINASE-
ACTIVATED PROTEIN KINASE 5

MAPKAPK5 -1.30 TTAACAAGTGACAGTGCCGCAG

v2HS_195167 AK027543 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 10

KCTD10 -1.29 ATGAAATAGGAAGCAGGGAGCT

v2HS_151120 NM_001921 DCMP DEAMINASE DCTD -1.29 ATATGCCATGCTTCACTTGGGC
v2HS_113826 NM_002005 FELINE SARCOMA ONCOGENE FES -1.29 ATTGTTTCTGCCCGGAAGAGGA
v2HS_113507 NM_001379 DNA (CYTOSINE-5-)-

METHYLTRANSFERASE 1
DNMT1 -1.29 TTTGAACTTGGAGTAGGTGCGC

v2HS_14693 BG163322 TRIPARTITE MOTIF-CONTAINING 55 TRIM55 -1.29 TAAGTTCCAACCAGTGTGAGCA
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v2HS_18221 NM_144641 PROTEIN PHOSPHATASE 1M (PP2C 

DOMAIN CONTAINING)
PPM1M -1.29 GATAACCATGAATTGGAGACCT

v2HS_202269 AB082533 KIAA2002 PROTEIN KIAA2002 -1.28 ATAAGACTCAATGTCCAGTCCT
v2HS_13413 NM_005897 INTRACISTERNAL A PARTICLE-

PROMOTED POLYPEPTIDE
IPP -1.28 TTTCATTGGCTTTCTCTGTGGC

v2HS_150713 NM_001845 COLLAGEN, TYPE IV, ALPHA 1 COL4A1 -1.28 ATTGTGCTGAACTTGCGCAGGC
v2HS_250914 NM_005872 BREAST CARCINOMA AMPLIFIED 

SEQUENCE 2
BCAS2 -1.28 AATTGTTTACACATTCTTGCCA

v2HS_220512 NM_002731 PROTEIN KINASE, CAMP-DEPENDENT, 
CATALYTIC, BETA

PRKACB -1.28 TTTCCTGCTGAATGAGACACGT

v2HS_42715 NM_152699 SUMO1/SENTRIN SPECIFIC PEPTIDASE 5 SENP5 -1.28 TTTGAGGTAACAATAGTGGCCC

v2HS_139831 XM_058333 #N/A #N/A -1.28 TAAGAGGTAGCAAGACTGGGCC
v2HS_262166 NM_020892 KIAA1528 PROTEIN DTX2 -1.28 TAAACTATGAGGATGGTCCCGC
v2HS_158837 AK027543 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 10

KCTD10 -1.28 ATTATCAACAAGCTCTAGGCCC

v2HS_151657 NM_002392 MDM2, TRANSFORMED 3T3 CELL 
DOUBLE MINUTE 2, P53 BINDING 
PROTEIN (MOUSE)

MDM2 -1.28 ATTTCAGGTTGTCTAAATTCCT

v2HS_156312 NM_018208 ETHANOLAMINE KINASE 2 ETNK2 -1.28 TATGGTTCAGGACCTGGCTGCA
v2HS_1827 NM_007170 TESTIS-SPECIFIC KINASE 2 TESK2 -1.27 TTCTCATCCCTCTTTATCAGGC
v2HS_6073 NM_006456 ST6 (ALPHA-N-ACETYL-NEURAMINYL-2,3-

BETA-GALACTOSYL-1,3)-N-
ACETYLGALACTOSAMINIDE ALPHA-2,6-
SIALYLTRANSFERASE 2

ST6GALNAC2 -1.27 GATATACTGCAGGTCCTGTCCT

v2HS_238905 NM_012162 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 6

FBXL6 -1.27 ATGCTATTACGGTTGATGCCGG

v2HS_91775 AF035582 CALCIUM/CALMODULIN-DEPENDENT 
SERINE PROTEIN KINASE (MAGUK 
FAMILY)

CASK -1.27 TTTCCACAAATGAGGTGCTCCC

v2HS_171609 NM_003315 DNAJ (HSP40) HOMOLOG, SUBFAMILY C, 
MEMBER 7

DNAJC7 -1.27 TTTATGATCCAGTTCTAGGGCT

v2HS_112635 NM_001211 BUB1 BUDDING UNINHIBITED BY 
BENZIMIDAZOLES 1 HOMOLOG BETA 
(YEAST)

BUB1B -1.27 TTAGTTGTCTCCTTTGTAGGCA

v2HS_112523 NM_000788 DEOXYCYTIDINE KINASE DCK -1.27 ATTAATGGATGCTTTCTAGCCT
v2HS_254534 NM_018167 BTB (POZ) DOMAIN CONTAINING 7 BTBD7 -1.26 ATACAACTTTGATTCGCAACCA
v2HS_153615 NM_003159 CYCLIN-DEPENDENT KINASE-LIKE 5 CDKL5 -1.26 ATTCTCCTTGTTGTTCTGTCGT
v2HS_157982 NM_024818 UBIQUITIN-ACTIVATING ENZYME E1-

DOMAIN CONTAINING 1
UBE1DC1 -1.26 TTTCTGTTCCTTGTTCGGTGCA

v2HS_94936 NM_152989 SRY (SEX DETERMINING REGION Y)-BOX 
5

SOX5 -1.26 ATTTGCCATCAGAGGTCTTGGG

v2HS_254622 NM_030963 RING FINGER PROTEIN 146 RNF146 -1.25 ATTAGAACAGGACTCGTTCGCT
v2HS_62038 XM_032034 #N/A #N/A -1.25 TTGTCCAGGAACTCTCGGGCGT
v2HS_165953 XM_294326 #N/A #N/A -1.25 TATGGGTAAACTTGACTTTCTT
v2HS_36825 NM_004717 DIACYLGLYCEROL KINASE, IOTA DGKI -1.25 TTCCACATGGAGGTTCCAGCGA
v2HS_151955 NM_002447 MACROPHAGE STIMULATING 1 

RECEPTOR (C-MET-RELATED TYROSINE 
KINASE)

MST1R -1.25 TATTCAGGAAGGCGGCACAGCT

v2HS_133299 NM_002178 INSULIN-LIKE GROWTH FACTOR 
BINDING PROTEIN 6

IGFBP6 -1.25 TTCCGGTAGAAGCCTCGATGGT

v2HS_23701 NM_003768 PHOSPHOPROTEIN ENRICHED IN 
ASTROCYTES 15

PEA15 -1.25 TATAGACAAACAGCCAGAGCGT

v2HS_151697 NM_002401 MITOGEN-ACTIVATED PROTEIN KINASE 
KINASE KINASE 3

MAP3K3 -1.25 AACACTCTTCATACCCTGGCGT

v2HS_83816 NM_000122 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 3 (XERODERMA PIGMENTOSUM 
GROUP B COMPLEMENTING)

ERCC3 -1.25 GTACTCATGCACATGGGTTGGT

v2HS_95411 NM_014791 MATERNAL EMBRYONIC LEUCINE ZIPPER 
KINASE

MELK -1.24 TTAATTGGAGTTTCTTTCAGGC

v2HS_254790 NM_017763 RING FINGER PROTEIN 43 RNF43 -1.24 TTCATGAATCGGAGCCTAGCCT
v2HS_201990 NM_018438 F-BOX PROTEIN 6 FBXO6 -1.24 ATGCTGGAAGAGGATGTAGCGG
v2HS_260407 NM_022457 RING FINGER AND WD REPEAT DOMAIN 

2
RFWD2 -1.24 ATATAATCTCCATTGGAAGCCA

v2HS_5691 NM_014176 UBIQUITIN-CONJUGATING ENZYME E2T 
(PUTATIVE)

UBE2T -1.24 ATAGAGGTCAACACAGTTGCGA

v2HS_202600 NM_005719 ACTIN RELATED PROTEIN 2/3 COMPLEX, 
SUBUNIT 3, 21KDA

ARPC3 -1.24 TTACTTATTCTTATTAAGCGCC

v2MM_99409 AK122818 BTB (POZ) DOMAIN CONTAINING 11 BTBD11 -1.24 ATACATGGCCTCCCTCAGGGCC
v2HS_133706 NM_002252 POTASSIUM VOLTAGE-GATED CHANNEL, 

DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 3

KCNS3 -1.24 TTTGCTTCTGGTAGTACTTGGA
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v2HS_23486 XM_066977 #N/A #N/A -1.24 TTTGTGTGTCACTTTGATAGCC
v2HS_254871 BC034778 POTASSIUM VOLTAGE-GATED CHANNEL, 

DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 -1.24 TTGAAGATCAAGGTGATGGGCA

v2HS_68113 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 
2

UBA2 -1.23 TTCAAATTCAACGTCCTTTCCT

v2HS_255126 NG_001023 #N/A #N/A -1.23 ATAAAGATATTCTGCTGCTCCT
v2HS_169803 NM_002609 PLATELET-DERIVED GROWTH FACTOR 

RECEPTOR, BETA POLYPEPTIDE
PDGFRB -1.23 ATTTACCACCTCAGTAACTCCA

v2HS_196102 XM_038999 #N/A #N/A -1.23 ATTCTCGTTCAGTTATCTGCCC
v2HS_54207 AF118093 TRANSFERRIN TF -1.23 TTAATGAATGAGCCGGAACCTA
v2HS_202733 NM_032590 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 10
FBXL10 -1.23 ATAGACTGGTCGGTGACGTGGT

v2HS_137860 BI771613 RING FINGER PROTEIN 146 RNF146 -1.23 TATTAGAACAGGACTCGTTCGC
v2HS_170032 NM_002651 PHOSPHATIDYLINOSITOL 4-KINASE, 

CATALYTIC, BETA POLYPEPTIDE
PIK4CB -1.23 TTTAGCTGAGTTGTTCTGCCGC

v2HS_63600 XM_045864 #N/A #N/A -1.23 ATAACCACACAAAGTGAAGCCG
v2HS_238923 NM_006648 SEROLOGICALLY DEFINED COLON 

CANCER ANTIGEN 43
WNK2 -1.22 TATAGGTCACTCTCTCAGACGT

v2HS_119206 XM_049476 #N/A #N/A -1.22 ATATTCTGGCATTGACTGAGGC
v2HS_41438 NM_004661 CDC23 (CELL DIVISION CYCLE 23, 

YEAST, HOMOLOG)
CDC23 -1.22 TTTGGGAAACAATATACGAGCT

v2HS_86029 NM_014577 BROMODOMAIN CONTAINING 1 BRD1 -1.22 AATGTGATCCAAATAATCTGGT
v2HS_75807 NM_000276 OCULOCEREBRORENAL SYNDROME OF 

LOWE
OCRL -1.22 ATAGGTGATCTACTAGAAGCCA

v2HS_28393 NM_004226 SERINE/THREONINE KINASE 17B 
(APOPTOSIS-INDUCING)

STK17B -1.22 TTAATGAGTCTGATAACATCAT

v2HS_117192 NM_031417 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 4

MARK4 -1.22 TTTGATCCCAAGGTAGATGGCA

v2HS_172102 NM_003409 ZINC FINGER PROTEIN 161 HOMOLOG 
(MOUSE)

ZFP161 -1.22 TTTAGGTGTTCTTTCAGGTGGG

v2HS_132627 NM_001648 KALLIKREIN 3, (PROSTATE SPECIFIC 
ANTIGEN)

KLK3 -1.21 ATTGAGTGATATGTCTCCAGGC

v2HS_90371 XM_039796 #N/A #N/A -1.21 TTATGATACGGTTTAGGAGCCC
v2HS_78186 NM_006837 COP9 CONSTITUTIVE 

PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 5 (ARABIDOPSIS)

COPS5 -1.21 TTATTAAGTGGAATAGTCTGGT

v2HS_159973 NM_033126 PROTEIN SERINE KINASE H2 PSKH2 -1.21 TTTGTCTATAAAGTCCTTCGCC
v2HS_91136 NM_007284 PTK9L PROTEIN TYROSINE KINASE 9-

LIKE (A6-RELATED PROTEIN)
PTK9L -1.21 CATAGTCCTGATCCCAGCGGCC

v2HS_31984 NM_002958 RYK RECEPTOR-LIKE TYROSINE KINASE RYK -1.21 TATTGCTATATCCTTCACCTTG

v2HS_95046 NM_006977 ZINC FINGER AND BTB DOMAIN 
CONTAINING 25

ZBTB25 -1.21 TTACCAAACCTTTGGCATCGGT

v2HS_113582 NM_001396 DUAL-SPECIFICITY TYROSINE-(Y)-
PHOSPHORYLATION REGULATED KINASE 
1A

DYRK1A -1.21 TTTCTCAGCAAGTCATAGAGGT

v2HS_118583 NM_172366 F-BOX PROTEIN 16 FBXO16 -1.21 AAGTCTTTCCATGTTCAGTCCA
v2HS_39982 AK024439 KELCH-LIKE 6 (DROSOPHILA) KLHL6 -1.21 TTAAATACTCAATCTGAATCCA
v2HS_198262 NM_007144 POLYCOMB GROUP RING FINGER 2 PCGF2 -1.20 TATTGAGACTCCAGTGGCCCAT
v2HS_153876 NM_003215 TEC PROTEIN TYROSINE KINASE TEC -1.20 TTAGCTTCTTCTATAAAGTCCT
v2HS_139500 XM_034551 #N/A #N/A -1.20 AATTTCTCAGGAGCCGTGTCGA
v2HS_196547 NM_006526 ZINC FINGER PROTEIN 217 ZNF217 -1.20 TTGAGGTAATAATTTGAACGGA
v2HS_171166 NM_002872 RAS-RELATED C3 BOTULINUM TOXIN 

SUBSTRATE 2 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC2)

RAC2 -1.20 TAAGAGGCTGGGCTGACGAGGG

v2HS_76922 NM_000224 KERATIN 18 KRT18 -1.20 TATTGGGCCCGGATGTCTGCCA
v2HS_170081 NM_002659 PLASMINOGEN ACTIVATOR, UROKINASE 

RECEPTOR
PLAUR -1.20 TTCAAGCTCCAGGATTGGGCCC

v2HS_172540 NM_003496 TRANSFORMATION/TRANSCRIPTION 
DOMAIN-ASSOCIATED PROTEIN

TRRAP -1.19 TTTATCATTGAAGGAATTTGGG

v2HS_57030 NM_006048 UBIQUITINATION FACTOR E4B (UFD2 
HOMOLOG, YEAST)

UBE4B -1.19 TTTAAAGGCAGTGTTATATCGG

v2HS_33429 AK027440 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 10

FBXL10 -1.19 TATTGCAGTCAGACAGGTTGAT

v2HS_37619 NM_005339 HUNTINGTIN INTERACTING PROTEIN 2 HIP2 -1.19 TTACTGCATTCCTATCAAAGCC

v2HS_192585 NM_001814 CATHEPSIN C CTSC -1.19 ATTGCCAAGGTCATCATATGCT
v2HS_90834 NM_006648 SEROLOGICALLY DEFINED COLON 

CANCER ANTIGEN 43
WNK2 -1.19 ATACCACAGGTGACCTTGCGGT

v2HS_170503 NM_139049 MITOGEN-ACTIVATED PROTEIN KINASE 
8

MAPK8 -1.19 TTAGATGCATCTATTACCAGCA

v2HS_180421 XM_060051 #N/A #N/A -1.19 ATCTTCGAGTCCTCAAAGGGCG
v2HS_100982 NM_178841 RING FINGER PROTEIN 166 RNF166 -1.19 ATGGCTTTGAAGAGACGGCGGC
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v2HS_213195 BC020172 ZINC FINGER AND BTB DOMAIN 

CONTAINING 2
ZBTB2 -1.19 TATTTGTCCGATTCACCTGGGC

v2HS_15607 AB082524 ZINC FINGER AND BTB DOMAIN 
CONTAINING 34

ZBTB34 -1.19 CAGTAAATACAGATCAACCTCT

v2HS_94795 NM_006910 RETINOBLASTOMA BINDING PROTEIN 6 RBBP6 -1.18 ATATTCTTCTTTCGTCTGCGCA

v2HS_131873 NM_001481 GROWTH ARREST-SPECIFIC 8 GAS8 -1.18 TTTCTCCCTGACTTTCAAACGG
v2HS_239384 U93553 NUCLEAR RECEPTOR SUBFAMILY 5, 

GROUP A, MEMBER 2
NR5A2 -1.18 TTCAGCCTGCATACTGATGGCC

v2HS_179675 XM_029183 #N/A #N/A -1.18 ATTAGAAACCATTTGAGAGCCC
v2MM_54139 NM_130879 #N/A #N/A -1.18 TATTCTCCACAGAACTGCTGCT
v2HS_170956 NM_002836 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, A
PTPRA -1.18 ATATCGGTTTGCACCATCTGGC

v2HS_132006 NM_001505 G PROTEIN-COUPLED RECEPTOR 30 GPR30 -1.18 ATGAAGGTGCACAGGACGGCGA
v2HS_154074 NM_003255 TIMP METALLOPEPTIDASE INHIBITOR 2 TIMP2 -1.18 ATACTGGATCCTCTTGATAGGG

v2HS_68563 NM_005478 INSULIN-LIKE 5 INSL5 -1.18 CAAATCAGTCATGGAACAGCCA
v2HS_83936 NM_000118 ENDOGLIN (OSLER-RENDU-WEBER 

SYNDROME 1)
ENG -1.18 TTTAGTACCAGGGTCATGGCGT

v2HS_115424 NM_016323 HECT DOMAIN AND RLD 5 HERC5 -1.18 AATCCAACTGGCATATGACGGC
v2HS_150247 NM_001752 CATALASE CAT -1.18 TTTGTGCATCCTTCAGGTGGCC
v2HS_254736 NM_012158 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 3
FBXL3 -1.18 ATAATGGATAATTGAGATAGGC

v2HS_58598 NM_006217 SERPIN PEPTIDASE INHIBITOR, CLADE I 
(PANCPIN), MEMBER 2

SERPINI2 -1.18 TTATTCCAGAAAGGTCGCAGCC

v2HS_14084 NM_025106 SPLA/RYANODINE RECEPTOR DOMAIN 
AND SOCS BOX CONTAINING 1

SPSB1 -1.18 TTGTTCCATGAATGCAGCAGCT

v2HS_94954 NM_006943 SRY (SEX DETERMINING REGION Y)-BOX 
12

SOX12 -1.18 ATCACACGGACTTGAATCTGGC

v2HS_263207 NM_032875 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 20

FBXL20 -1.18 TTGTGCAAAGGTTCTTAATGCA

v2HS_61649 NM_004972 JANUS KINASE 2 (A PROTEIN TYROSINE 
KINASE)

JAK2 -1.17 TAAGGTTTGCTAATTCTGCCCA

v2HS_12071 BM975844 ZINC FINGER PROTEIN 336 ZNF336 -1.17 TTTCTGTGAAATGCTGTCAGCC
v2HS_17701 NM_004444 EPH RECEPTOR B4 EPHB4 -1.17 GAAACAGACATGATGATGGGCC
v2HS_221913 NM_003473 SIGNAL TRANSDUCING ADAPTOR 

MOLECULE (SH3 DOMAIN AND ITAM 
MOTIF) 1

STAM -1.17 TATTTGAACCTGTTGACCTGGA

v2HS_133229 NM_002160 TENASCIN C (HEXABRACHION) TNC -1.17 ATAAAGTACTCCACACCAGGCT
v2HS_133595 NM_002234 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
5

KCNA5 -1.17 TTAATGAAGCCCTCATCCTCGC

v2HS_49033 NM_005160 ADRENERGIC, BETA, RECEPTOR KINASE 
2

ADRBK2 -1.17 CAATGAAAGGACAGTCTCCTGT

v2HS_63188 NM_005549 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAKER-RELATED SUBFAMILY, MEMBER 
10

KCNA10 -1.17 GATGATCACCCGCTGGTTTCCT

v2HS_84012 R25699 DELTEX 4 HOMOLOG (DROSOPHILA) DTX4 -1.17 ATTCCATAACTCGTCCCATGTC
v2HS_13479 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -1.17 TTAGATATGGAGGCAACTTGGT
v2HS_29130 NM_145053 HYPOTHETICAL PROTEIN MGC20470 MGC20470 -1.17 AAGGCAAATGAGATGGTCAGGT
v2HS_255175 NM_139137 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAW-RELATED SUBFAMILY, MEMBER 2
KCNC2 -1.17 TTAGCAGCTTTGGATGACAGCC

v2HS_57256 NM_080873 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 11

ASB11 -1.17 TTCCAATAAGGCTTTGGCACAG

v2HS_20746 NM_012216 MIDLINE 2 MID2 -1.17 ATTGGTCATCAGATACACAGTA
v2HS_130183 NM_015246 MAHOGUNIN, RING FINGER 1 MGRN1 -1.17 TTTGATCAAGAGTCACCACGGC
v2HS_117191 NM_031417 MAP/MICROTUBULE AFFINITY-

REGULATING KINASE 4
MARK4 -1.16 ATTTGGCAACAGTGACGGGCGC

v2HS_171608 NM_003315 DNAJ (HSP40) HOMOLOG, SUBFAMILY C, 
MEMBER 7

DNAJC7 -1.16 TTTAGGACACATATCTATGGCT

v2HS_145145 XM_294117 #N/A #N/A -1.16 TTCACCTTCATTTCCAGCACGG
v2HS_111215 AF424702 DUAL SPECIFICITY PHOSPHATASE 22 DUSP22 -1.16 TATTCTTCCTTCAGCCACTGCC
v2HS_130482 AL832071 TAK1-BINDING PROTEIN 3 TAB3 -1.16 TAAACAGGTAAAGGACGCTGGC
v2HS_87444 NM_015148 PAS DOMAIN CONTAINING 

SERINE/THREONINE KINASE
PASK -1.16 ATAGTCAGCAAGATTCACAGGC

v2HS_14164 NM_080874 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 5

ASB5 -1.16 TTTGGCATTGATATCTGCTCCA

v2HS_259026 NM_000132 COAGULATION FACTOR VIII, 
PROCOAGULANT COMPONENT 
(HEMOPHILIA A)

F8 -1.16 TTTAGTCAACAAAGCAGGTCCA

v2HS_242811 NM_003752 EUKARYOTIC TRANSLATION INITIATION 
FACTOR 3, SUBUNIT 8, 110KDA

EIF3S8 -1.16 TTAAGAAATCTTGAGGCCAGCG

v2HS_115047 NM_016237 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 5

ANAPC5 -1.16 ATATCGATGAGCTCTGACAGGC
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v2HS_228470 NM_001224 CASPASE 2, APOPTOSIS-RELATED 

CYSTEINE PEPTIDASE (NEURAL 
PRECURSOR CELL EXPRESSED, 
DEVELOPMENTALLY DOWN-REGULATED 
2)

CASP2 -1.16 TAGAACATGGACGTCATAGCCC

v2HS_159198 AA868267 TRIPARTITE MOTIF-CONTAINING 54 TRIM54 -1.16 TTGATCAGCTCCTTGGCCTGCT
v2HS_41983 NM_138287 DELTEX 3-LIKE (DROSOPHILA) DTX3L -1.16 ATTCATCATGTAATTGGCAGCA
v2HS_112694 NM_001221 CALCIUM/CALMODULIN-DEPENDENT 

PROTEIN KINASE (CAM KINASE) II 
DELTA

CAMK2D -1.16 TATGGCTAAGCCAAAGTCTGCC

v2HS_32518 NM_003588 CULLIN 4B CUL4B -1.15 ATTCTGAATAGCTTCCACTGCT
v2HS_171015 NM_002846 PROTEIN TYROSINE PHOSPHATASE, 

RECEPTOR TYPE, N
PTPRN -1.15 TTGAACAAGGACTTCGTGGCCA

v2HS_60493 NM_014006 #N/A #N/A -1.15 ATAACATCAGAGAAATCTTGGG
v2HS_66502 NM_021144 PC4 AND SFRS1 INTERACTING PROTEIN 

1
PSIP1 -1.15 TTCACCTTCTTGATCATCTCCT

v2HS_138242 NM_032268 HYPOTHETICAL PROTEIN DKFZP434E229 ZNRF1 -1.15 TAGAGGATCACAAACATGAGCT

v2HS_95941 NM_014899 RHO-RELATED BTB DOMAIN 
CONTAINING 3

RHOBTB3 -1.15 TTAGATTTCGAGAAGTGTACCA

v2HS_117594 NM_032015 RING FINGER PROTEIN 26 RNF26 -1.15 TTTATTCATTGGAAACTGGGCC
v2HS_66656 NM_021133 RIBONUCLEASE L (2',5'-

OLIGOISOADENYLATE SYNTHETASE-
DEPENDENT)

RNASEL -1.15 TTATGGACTAGTGTAGTCTGGG

v2HS_170041 NM_002652 PROLACTIN-INDUCED PROTEIN PIP -1.15 TTGGATTGTCGTCACATAGGCA
v2HS_32013 NM_002953 RIBOSOMAL PROTEIN S6 KINASE, 

90KDA, POLYPEPTIDE 1
RPS6KA1 -1.15 TGATCTCACGACGGTATAGCTT

v2HS_61577 NM_004978 POTASSIUM VOLTAGE-GATED CHANNEL, 
SHAW-RELATED SUBFAMILY, MEMBER 4

KCNC4 -1.15 GTGAGCTTGAAGATACGCAGGA

v2HS_132710 NM_001665 RAS HOMOLOG GENE FAMILY, MEMBER 
G (RHO G)

RHOG -1.15 ATGAGAATACCCAGTGTTCCCA

v2HS_136019 NM_024430 PROLINE-SERINE-THREONINE 
PHOSPHATASE INTERACTING PROTEIN 2

PSTPIP2 -1.15 TTCATTGCTGACATAACGTGGC

v2HS_200063 NM_014226 RENAL TUMOR ANTIGEN RAGE -1.14 CTTGCTCAATACTTTCAAAGCG
v2HS_23987 NM_003745 SUPPRESSOR OF CYTOKINE SIGNALING 

1
SOCS1 -1.14 CTCCAGATACAGTTAAGCTGCT

v2HS_201855 AB002331 DEATH INDUCER-OBLITERATOR 1 DIDO1 -1.14 TAGAAACTTCATTGTCGCTGCG
v2HS_36832 NM_001255 CDC20 CELL DIVISION CYCLE 20 

HOMOLOG (S. CEREVISIAE)
CDC20 -1.14 TAATGCTGTCATTTCGTGACTT

v2HS_168768 AK026681 C-MER PROTO-ONCOGENE TYROSINE 
KINASE

MERTK -1.14 TTGACGGTAAATAACGTCTGCT

v2HS_43327 NM_005235 V-ERB-A ERYTHROBLASTIC LEUKEMIA 
VIRAL ONCOGENE HOMOLOG 4 (AVIAN)

ERBB4 -1.14 ATAAATCAGGGATTTCTCGCGT

v2HS_13076 XM_036937 #N/A #N/A -1.14 TTACAGCAATAAATAGCAAGGT
v2HS_55713 NM_005686 SRY (SEX DETERMINING REGION Y)-BOX 

13
SOX13 -1.14 TAAACAGGAGAAATGTGCTGGT

v2HS_137166 NM_025144 KIAA1527 PROTEIN ALPK1 -1.14 ATACCTAGCGACGTGGAGAGGC
v2HS_56405 NM_006296 VACCINIA RELATED KINASE 2 VRK2 -1.14 CTCTATTGTCCCATTATGGCCT
v2HS_98171 NM_022662 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 1
ANAPC1 -1.14 TTTATGCAAACAGTTAAATGCT

v2HS_243593 NM_152653 UBIQUITIN-CONJUGATING ENZYME E2E 
2 (UBC4/5 HOMOLOG, YEAST)

UBE2E2 -1.14 AATGTTGTCTCCTTTGGGTCCA

v2HS_34382 NM_019851 FIBROBLAST GROWTH FACTOR 20 FGF20 -1.14 ATTTCTGATGCCTCTTGGACCT
v2HS_175024 NM_018323 PHOSPHATIDYLINOSITOL 4-KINASE 

TYPE 2 BETA
PI4K2B -1.13 TTTCCTAAGCCAATATTCAGCC

v2HS_77230 NM_175850 DNA (CYTOSINE-5-)-
METHYLTRANSFERASE 3 BETA

DNMT3B -1.13 ATAGCAATTTGTCTTGAGGCGC

v2HS_138861 NM_032387 WNK LYSINE DEFICIENT PROTEIN 
KINASE 4

WNK4 -1.13 TTTGACAGAGCCAGTAGGTCCC

v2HS_264984 NM_178863 POTASSIUM CHANNEL 
TETRAMERISATION DOMAIN 
CONTAINING 13

KCTD13 -1.13 ATTGTACCAAAGTGACGGCCGC

v2HS_78267 NM_006833 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 6 (ARABIDOPSIS)

COPS6 -1.13 TTGACCAACCAGTGTGGTGCCT

v2HS_63732 NM_006180 NEUROTROPHIC TYROSINE KINASE, 
RECEPTOR, TYPE 2

NTRK2 -1.13 ATTAGGAACCGGATCACCTGCC

v2HS_102267 XM_166453 #N/A #N/A -1.13 TTCTCCCTGGTCAGCAGGTCCA
v2HS_64695 NM_013366 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 2
ANAPC2 -1.13 ATATAGAGGGTGATGATGTCAC

v2HS_153364 NM_003113 SP100 NUCLEAR ANTIGEN SP100 -1.13 ATACAATGTCATAGAGCAGCCT
v2HS_171688 NM_003328 TXK TYROSINE KINASE TXK -1.13 AATCCTCTTCAGACATGGAGCC
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v2HS_61591 NM_004974 POTASSIUM VOLTAGE-GATED CHANNEL, 

SHAKER-RELATED SUBFAMILY, MEMBER 
2

KCNA2 -1.13 GTACCTCATTCGTTTCTTTGGG

v2HS_175106 NM_018343 RIO KINASE 2 (YEAST) RIOK2 -1.12 ATAGAAGCAATCAAACTGCCGG
v2HS_153994 NM_003242 TRANSFORMING GROWTH FACTOR, 

BETA RECEPTOR II (70/80KDA)
TGFBR2 -1.12 TTAACCGACTTCTGAACGTGCG

v2HS_171719 NM_003334 UBIQUITIN-ACTIVATING ENZYME E1 
(A1S9T AND BN75 TEMPERATURE 
SENSITIVITY COMPLEMENTING)

UBE1 -1.12 TATAGCCACTGCATGATGGGCA

v2HS_247103 NM_080873 ANKYRIN REPEAT AND SOCS BOX-
CONTAINING 11

ASB11 -1.12 TTATTTGCCAGCAGGATCTCCA

v2HS_56439 NM_006293 TYRO3 PROTEIN TYROSINE KINASE TYRO3 -1.12 GTATGTACCGACAGTCACTGGG
v2HS_15549 NM_004309 RHO GDP DISSOCIATION INHIBITOR 

(GDI) ALPHA
ARHGDIA -1.12 TTCCACTCCCAGGACAGGTGGT

v2HS_131236 NM_000907 NATRIURETIC PEPTIDE RECEPTOR 
B/GUANYLATE CYCLASE B 
(ATRIONATRIURETIC PEPTIDE RECEPTOR 
B)

NPR2 -1.12 ATACACAATGCGCCCGTTGGCC

v2HS_177826 NM_032844 MICROTUBULE ASSOCIATED 
SERINE/THREONINE KINASE-LIKE

MASTL -1.12 TTTGATCTACAGACATAGGGCA

v2HS_16721 NM_003844 TUMOR NECROSIS FACTOR RECEPTOR 
SUPERFAMILY, MEMBER 10A

TNFRSF10A -1.12 TTGTTGACCCATTTCATCAGCA

v2HS_19867 NM_152461 ENDOPLASMIC RETICULUM TO NUCLEUS 
SIGNALLING 1

ERN1 -1.12 AATGTAAACCAGGCCCTATCAT

v2HS_178129 NM_032902 PROTEIN PHOSPHATASE 1, REGULATORY 
(INHIBITOR) SUBUNIT 16A

PPP1R16A -1.12 TTCAGGTCAGCCAGGGTGTGGT

v2HS_93026 NM_000436 3-OXOACID COA TRANSFERASE 1 OXCT1 -1.12 TTTCAATTTGCGATCTGCTGCA
v2HS_63225 NM_005544 INSULIN RECEPTOR SUBSTRATE 1 IRS1 -1.12 GATGAGGAAGATATGAGGTCCT
v2HS_96063 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK -1.12 TTTGTGAATAAATGCGAGTCCT
v2HS_41780 NM_080702 HLA-B ASSOCIATED TRANSCRIPT 3 BAT3 -1.12 ATATCAGACCGGAGCTGCTGCC
v2HS_87650 NM_022353 O-SIALOGLYCOPROTEIN 

ENDOPEPTIDASE-LIKE 1
OSGEPL1 -1.12 TTTGGTTCATAGCGGATGCCTT

v2HS_89067 XM_086132 #N/A #N/A -1.12 TTACCTGGAGAGAAATAAGCCC
v2HS_81193 NM_015247 CYLINDROMATOSIS (TURBAN TUMOR 

SYNDROME)
CYLD -1.12 AATGCTAAAGAGTTACAGCGCT

v2HS_133032 NM_002115 HEXOKINASE 3 (WHITE CELL) HK3 -1.11 TTAAGGAGACATCGCATTCCGG
v2HS_196240 NM_006590 UBIQUITIN SPECIFIC PEPTIDASE 39 USP39 -1.11 AATTCATACCATTTGCCTGTCC
v2HS_232253 NM_014920 INTESTINAL CELL (MAK-LIKE) KINASE ICK -1.11 TATTGTGTCAATTTCACTGGCT
v2HS_200667 NM_182776 MCM7 MINICHROMOSOME 

MAINTENANCE DEFICIENT 7 (S. 
CEREVISIAE)

MCM7 -1.11 TTGACCTGCCAGACATTGAGCT

v2HS_101542 XM_086509 #N/A #N/A -1.11 TTTCTATGGAACAAAGCAGCCG
v2HS_238932 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 -1.11 TTATCTTCCCAGTTCAGCTCCC
v2HS_219417 NM_017943 F-BOX PROTEIN 34 FBXO34 -1.11 TATTTGCAAGCAATACTCTGCC
v2HS_133611 NM_002236 POTASSIUM VOLTAGE-GATED CHANNEL, 

SUBFAMILY F, MEMBER 1
KCNF1 -1.11 TTAAACAGGGTCTCTGGATGGC

v2HS_254576 AF548353 ZINC FINGER AND BTB DOMAIN 
CONTAINING 8

ZBTB8 -1.11 ATAATGAGTAACTTCAGAAGGC

v2HS_27410 NM_003653 COP9 CONSTITUTIVE 
PHOTOMORPHOGENIC HOMOLOG 
SUBUNIT 3 (ARABIDOPSIS)

COPS3 -1.11 TAATGCAGTAACAATAATCTGA

v2HS_42891 NM_005255 CYCLIN G ASSOCIATED KINASE GAK -1.11 ATCTTCAATCTTAAAGTCCCGC
v2HS_261994 NM_016298 F-BOX PROTEIN 40 FBXO40 -1.11 TTTGCCAAAGGTGTGATCTCCC
v2HS_87731 BC009350 EUKARYOTIC TRANSLATION INITIATION 

FACTOR 2 ALPHA KINASE 4
EIF2AK4 -1.11 TTTGTACCTGAGTTTCATAGCG

v2HS_228623 NM_016021 UBIQUITIN-CONJUGATING ENZYME E2, 
J1 (UBC6 HOMOLOG, YEAST)

UBE2J1 -1.11 TTCGTTTGCCAGATATATTCGT

v2HS_244779 NM_005180 POLYCOMB GROUP RING FINGER 4 PCGF4 -1.11 TAGAAACAACACTTACAATGGG
v2HS_263120 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 

4 (PUTATIVE)
UBE2D4 -1.11 TTCGGGCCCATGATGGTGGCCT

v2HS_133564 NM_002227 JANUS KINASE 1 (A PROTEIN TYROSINE 
KINASE)

JAK1 -1.11 TTTCTTGCTGCCAAGTCCCGGT

v2HS_254993 NM_005153 UBIQUITIN SPECIFIC PEPTIDASE 10 USP10 -1.10 TTAGAACTTCCATCCAAAGCGA
v2HS_169897 NM_002626 PHOSPHOFRUCTOKINASE, LIVER PFKL -1.10 TAAATGTTCCAGTTGTTCTCGA
v2HS_71810 NM_013233 SERINE THREONINE KINASE 39 

(STE20/SPS1 HOMOLOG, YEAST)
STK39 -1.10 TTATTGCTACACGTTCTTGCCT

v2HS_180633 XM_066604 #N/A #N/A -1.10 AATGCCTATACCATCATGAGCC
v2HS_195441 AL136599 SUMO1/SENTRIN SPECIFIC PEPTIDASE 7 SENP7 -1.10 AATATACTCCACAATCACTGCT

v2HS_178599 NM_173575 SERINE/THREONINE KINASE 32C STK32C -1.10 TTGTTCATGTACTTCATGGCGT
v2HS_171740 NM_003338 UBIQUITIN-CONJUGATING ENZYME E2D 

1 (UBC4/5 HOMOLOG, YEAST)
UBE2D1 -1.10 TTTCTGAATCCTCTTCAGCGCC

v2HS_97575 NM_016102 TRIPARTITE MOTIF-CONTAINING 17 TRIM17 -1.10 TTAGCACTTCAATCTGTCCGGG
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v2HS_14644 BE384625 RING FINGER PROTEIN 40 RNF40 -1.10 TAACACCCGCAAGAAGGATGCA
v2HS_41473 NM_004656 BRCA1 ASSOCIATED PROTEIN-1 

(UBIQUITIN CARBOXY-TERMINAL 
HYDROLASE)

BAP1 -1.10 ATAAAGGTGCAGATGAACTCAT

v2HS_111299 NM_177967 PHOSPHOGLYCERATE DEHYDROGENASE 
LIKE 1

PHGDHL1 -1.10 TTCCAATTGATCATTCCTCCCT

v2HS_133342 NM_002188 INTERLEUKIN 13 IL13 -1.10 TACTCGTTGGCTGAGAGCTGGC
v2HS_43933 NM_005204 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE KINASE 8
MAP3K8 -1.10 TACTGGGATCAGTTTACACGCC

v2HS_198563 NM_005928 MILK FAT GLOBULE-EGF FACTOR 8 
PROTEIN

MFGE8 -1.10 TTTGGAACAGATATCCAGGGCG

v2HS_153625 NM_003161 RIBOSOMAL PROTEIN S6 KINASE, 
70KDA, POLYPEPTIDE 1

RPS6KB1 -1.10 ATAAATCTTCGAGGTGATCGGA

v2HS_77582 NM_006875 PIM-2 ONCOGENE PIM2 -1.10 ATAGTCAAAGAGATCCTGGGCG
v2HS_19708 NM_005030 POLO-LIKE KINASE 1 (DROSOPHILA) PLK1 -1.10 TGTAATTAGGAGTCCCACACAG
v2HS_116259 NM_022873 INTERFERON, ALPHA-INDUCIBLE 

PROTEIN (CLONE IFI-6-16)
G1P3 -1.09 TATTACCTATGACGACGCTGCT

v2HS_58230 NM_020666 CDC-LIKE KINASE 4 CLK4 -1.09 ATTCGTTCCATCATTGCCAGGT
v2HS_68111 NM_005499 SUMO-1 ACTIVATING ENZYME SUBUNIT 

2
UBA2 -1.09 TTCTATTAACATGGTTTCGGGC

v2HS_155493 NM_018062 FANCONI ANEMIA, COMPLEMENTATION 
GROUP L

FANCL -1.09 ATTATCACACACTTGATCAGGA

v2HS_196121 AB040923 KELCH-LIKE 1 (DROSOPHILA) KLHL1 -1.09 TTTCTCTATAGTTGTAGCTCCT
v2HS_170902 NM_002827 PROTEIN TYROSINE PHOSPHATASE, NON-

RECEPTOR TYPE 1
PTPN1 -1.09 TTTGTTCTTAGGAAGCTTGGCC

v2HS_172934 NM_004090 DUAL SPECIFICITY PHOSPHATASE 3 
(VACCINIA VIRUS PHOSPHATASE VH1-
RELATED)

DUSP3 -1.09 ATGAGGTAGGCGATAACTAGCG

v2MM_167056 NM_003199 TRANSCRIPTION FACTOR 4 TCF4 -1.09 TTCTGCTCTGGTGTCAGGTCCT
v2HS_195099 AK055884 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 18

KCTD18 -1.09 ATATGTCTCCATTTCATTGGCC

v2HS_153905 NM_003220 TRANSCRIPTION FACTOR AP-2 ALPHA 
(ACTIVATING ENHANCER BINDING 
PROTEIN 2 ALPHA)

TFAP2A -1.09 TTGGACTTGGACAGGGACACGG

v2HS_170993 NM_002842 PROTEIN TYROSINE PHOSPHATASE, 
RECEPTOR TYPE, H

PTPRH -1.09 TTTCTGTAGCGGTTCTTGGCGT

v2HS_171702 NM_003331 TYROSINE KINASE 2 TYK2 -1.09 ATACTCCTTCAGGCACTCTGGG
v2HS_77585 NM_006875 PIM-2 ONCOGENE PIM2 -1.09 ATACTGGACTTTAATGACTGGT
v2HS_254887 NM_003591 CULLIN 2 CUL2 -1.08 ATTTACAACTGACGTAAGGGCC
v2HS_254548 AF174498 KIAA0614 PROTEIN FLJ30092 -1.08 ATTTGTGAAATCCTTCCAGCGT
v2HS_18154 AB037738 POTASSIUM CHANNEL 

TETRAMERISATION DOMAIN 
CONTAINING 16

KCTD16 -1.08 TTGATGAAAGATGCTGTCACCG

v2HS_67945 NM_004850 RHO-ASSOCIATED, COILED-COIL 
CONTAINING PROTEIN KINASE 2

ROCK2 -1.08 TTACTCATAAGGTTTACAAGGT

v2HS_19070 NM_005053 RAD23 HOMOLOG A (S. CEREVISIAE) RAD23A -1.08 TTTCACACGCGAAATAGGCCTG
v2HS_173758 NM_017778 WOLF-HIRSCHHORN SYNDROME 

CANDIDATE 1-LIKE 1
WHSC1L1 -1.08 TTAGTATGAACCTCAAGCTGGG

v2HS_16023 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 5

FBXL5 -1.08 ATGTGTAAAGAGAACCAATCAC

v2HS_64632 NM_013367 ANAPHASE PROMOTING COMPLEX 
SUBUNIT 4

ANAPC4 -1.08 TAACTGATTCATCAAGAGAGTC

v2HS_200591 NM_153230 F-BOX PROTEIN 39 FBXO39 -1.08 TACTCAGACAAGACAGGAGGCC
v2HS_27433 NM_003648 DIACYLGLYCEROL KINASE, DELTA 

130KDA
DGKD -1.08 TAACCGTAAGCCGAGGTGTGGG

v2HS_120491 NM_173598 KINASE SUPPRESSOR OF RAS 2 KSR2 -1.08 TTGTTTGGAAAGGTTGCCTCCA
v2HS_173448 NM_017719 SNF RELATED KINASE SNRK -1.08 TTATCCGTTCCAATTCAGTGGT
v2HS_41464 NM_004654 UBIQUITIN SPECIFIC PEPTIDASE 9, Y-

LINKED (FAT FACETS-LIKE, 
DROSOPHILA)

USP9Y -1.08 ATAAAGTGATCTATCCACTGGA

v2HS_81480 AF322907 NUCLEAR RECEPTOR BINDING SET 
DOMAIN PROTEIN 1

NSD1 -1.08 TTTATCACAAACATTTAACCGT

v2HS_112602 NM_001203 BONE MORPHOGENETIC PROTEIN 
RECEPTOR, TYPE IB

BMPR1B -1.08 TTTCTGTTCAAGCTCTCGTCCA

v2HS_31118 NM_018639 WD REPEAT AND SOCS BOX-
CONTAINING 2

WSB2 -1.08 CATTGGTATCGTAAGAAGCCGT

v2MM_73908 NM_013643 PROTEIN TYROSINE PHOSPHATASE, NON-
RECEPTOR TYPE 5

PTPN5 -1.07 TTGCTCTATTCAATGACCACGA

v2HS_173006 U29344 FATTY ACID SYNTHASE FASN -1.07 TAAACTTCAGCCTGGGCCAGGA
v2HS_17739 NM_004440 EPH RECEPTOR A7 EPHA7 -1.07 TTAGGAGTTCAAGTCTATAGGT
v2HS_116606 NM_030662 MITOGEN-ACTIVATED PROTEIN KINASE 

KINASE 2
MAP2K2 -1.07 TTGGCCATGGAGTCTATGAGCT

v2HS_200386 XM_297811 #N/A #N/A -1.07 TTACAGAGGACCTCCTGGAGCA
v2HS_113737 AK090592 #N/A #N/A -1.07 ATTGTCCCGGAGCTCTAGGGCC
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v2HS_239095 NM_012161 F-BOX AND LEUCINE-RICH REPEAT 

PROTEIN 5
FBXL5 -1.07 ATACGCAAAGGCTGGAGAAGCA

v2HS_132757 NM_182810 ACTIVATING TRANSCRIPTION FACTOR 4 
(TAX-RESPONSIVE ENHANCER ELEMENT 
B67)

ATF4 -1.07 TAAACTAAAGGAATGATCTGGA

v2HS_236442 NM_015978 TNNI3 INTERACTING KINASE TNNI3K -1.07 TATTTGGATGATTTCCTTGGCA
v2HS_201648 NM_012175 F-BOX PROTEIN 3 FBXO3 -1.06 ATTCATATACCCGACCTGGGCT
v2HS_50448 NM_005108 XYLULOKINASE HOMOLOG (H. 

INFLUENZAE)
XYLB -1.06 TTAACTTCCCAGTAGCTACTGC

v2HS_221319 NM_018323 PHOSPHATIDYLINOSITOL 4-KINASE 
TYPE 2 BETA

PI4K2B -1.06 TTCCTAAGCCAATATTCAGCCT

v2HS_176712 NM_019113 FIBROBLAST GROWTH FACTOR 21 FGF21 -1.06 TTCAGCTGCAGGAGACTTTCGG
v2HS_202267 AB032970 POTASSIUM VOLTAGE-GATED CHANNEL, 

DELAYED-RECTIFIER, SUBFAMILY S, 
MEMBER 2

KCNS2 -1.06 ATTGAAGATCAAGGTGATGGGC

v2HS_47852 NM_004563 PHOSPHOENOLPYRUVATE 
CARBOXYKINASE 2 (MITOCHONDRIAL)

PCK2 -1.06 GTGTCTATAGCTCTGAGGCCGC

v2HS_202209 NM_031483 ATROPHIN-1 INTERACTING PROTEIN 4 ITCH -1.06 ATTGCAAATAAGTTCTTGCCCA

v2HS_140460 XM_095399 #N/A #N/A -1.06 TATATTGGTTGTAGAACTGCCT
v2HS_169793 NM_002608 PLATELET-DERIVED GROWTH FACTOR 

BETA POLYPEPTIDE (SIMIAN SARCOMA 
VIRAL (V-SIS) ONCOGENE HOMOLOG)

PDGFB -1.06 TTAAAGATTGGCTTCTTCCGCA

v2HS_203120 NM_012175 F-BOX PROTEIN 3 FBXO3 -1.05 ATTCTCCAATAGCGACTGTCCA
v2HS_56729 AK013874 BIFUNCTIONAL APOPTOSIS REGULATOR BFAR -1.05 TATAGCAAGCCAAGTCTGGGTG

v2HS_150282 NM_001759 CYCLIN D2 CCND2 -1.05 TATTTACATGACATAAGGTGCA
v2HS_31598 XM_028867 #N/A #N/A -1.05 TTGTTGGAAGCCCTTCTTCGGC
v2HS_94562 NM_001165 BACULOVIRAL IAP REPEAT-CONTAINING 

3
BIRC3 -1.05 ATTTCAGTTCAAACGTGTTGGC

v2MM_70550 NM_030253 POLY (ADP-RIBOSE) POLYMERASE 
FAMILY, MEMBER 9

PARP9 -1.05 TTATTCTCAATGATGTGGTGGT

v2HS_261411 NM_015288 PHD FINGER PROTEIN 15 PHF15 -1.05 ATATAGTCCGCATTTCCAGGCC
v2HS_170401 NM_002730 PROTEIN KINASE, CAMP-DEPENDENT, 

CATALYTIC, ALPHA
PRKACA -1.05 ATTAGATGCAAGGAACTCTGGG

v2HS_44836 NM_006315 POLYCOMB GROUP RING FINGER 3 PCGF3 -1.05 TACATTGATCATGTTAAGGTCA
v2HS_75542 BI459947 PHD FINGER PROTEIN 7 PHF7 -1.05 TAAATAAACGTGTTCGACCCGC
v2HS_50563 NM_005101 INTERFERON, ALPHA-INDUCIBLE 

PROTEIN (CLONE IFI-15K)
G1P2 -1.05 TTATTCCTCACCAGGATGCTCA

v2HS_29580 XM_068004 #N/A #N/A -1.04 TAATCTTCCCAGTTAATGGTCA
v2HS_179927 XM_044379 #N/A #N/A -1.04 AAGAGTTTGGAGACATGCAGCT
v2HS_112870 NM_001253 CDC5 CELL DIVISION CYCLE 5-LIKE (S. 

POMBE)
CDC5L -1.04 ATTTCCAGATGGTTCATAAGGG

v2HS_32413 NM_003590 CULLIN 3 CUL3 -1.04 ATATTCTCTCTCAATAAGTCCT
v2HS_81168 XM_092884 #N/A #N/A -1.04 ATCTATATTAAGTTTCTCTGCC
v2HS_28887 AF135120 TUMOR PROTEIN P53 (LI-FRAUMENI 

SYNDROME)
TP53 -1.04 TTTCCACTTGATAAGAGGTCCC

v2HS_238193 NM_000938 POLYMERASE (RNA) II (DNA DIRECTED) 
POLYPEPTIDE B, 140KDA

POLR2B -1.04 TTTAATTATCTTGTTGACTCCT

v2HS_95298 NM_014771 RING FINGER PROTEIN 40 RNF40 -1.04 TATTCATCACAATTAACAGCCT
v2HS_37234 NM_005356 LYMPHOCYTE-SPECIFIC PROTEIN 

TYROSINE KINASE
LCK -1.03 GTCACGATGAATATAATTCCGC

v2HS_104514 NM_004420 DUAL SPECIFICITY PHOSPHATASE 8 DUSP8 -1.03 AAGCAGGAGGAGAAGGTGGCGA
v2HS_65863 NM_004327 BREAKPOINT CLUSTER REGION BCR -1.03 TACTTCGATCCCATTCATGGCG
v2HS_202083 NM_003957 BR SERINE/THREONINE KINASE 2 BRSK2 -1.03 TAAAGTTTACAGTAGCTCGCCA
v2HS_13992 NM_018693 F-BOX ONLY PROTEIN 11 FBXO11 -1.03 ATCACCAAAGATGTAAACTCCT
v2HS_159916 NM_033116 NIMA (NEVER IN MITOSIS GENE A)- 

RELATED KINASE 9
NEK9 -1.03 TATTCCAGCTCAATCAGCAGCG

v2HS_29497 NM_145032 F-BOX AND LEUCINE-RICH REPEAT 
PROTEIN 13

FBXL13 -1.03 TTATGTCTTGCTGTATTCCGCC

v2HS_134649 NM_015983 UBIQUITIN-CONJUGATING ENZYME E2D 
4 (PUTATIVE)

UBE2D4 -1.03 TACGTTTAAGAGTCTCTCTCCC

v2HS_83774 NM_000123 EXCISION REPAIR CROSS-
COMPLEMENTING RODENT REPAIR 
DEFICIENCY, COMPLEMENTATION 
GROUP 5 (XERODERMA PIGMENTOSUM, 
COMPLEMENTATION GROUP G 
(COCKAYNE SYNDROME))

ERCC5 -1.03 TTAATGGCTGAAAGAGTCCGGG

v2HS_151300 NM_001953 ENDOTHELIAL CELL GROWTH FACTOR 1 
(PLATELET-DERIVED)

ECGF1 -1.03 TTTCTTACTGAGAATGGAGGCT

v2HS_170020 NM_002649 PHOSPHOINOSITIDE-3-KINASE, 
CATALYTIC, GAMMA POLYPEPTIDE

PIK3CG -1.03 ATAGGCTTCCAGAATCACAGCG

v2HS_171183 NM_002875 RAD51 HOMOLOG (RECA HOMOLOG, E. 
COLI) (S. CEREVISIAE)

RAD51 -1.03 TTATTAGCTCCTTCTTTGGCGC
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v2HS_2086 NM_005906 MALE GERM CELL-ASSOCIATED KINASE MAK -1.03 TTACTCTTGCCCATAAGCACAC

v2HS_24666 NM_152345 ANKYRIN REPEAT DOMAIN 13B ANKRD13B -1.03 TTCATCTCCACGTAGAAGTCCT
v2HS_130274 NM_182765 HECT DOMAIN CONTAINING 2 HECTD2 -1.03 TTGTGCTTATAAGTGGTAACCT
v2HS_286347 NM_212556 ANKYRIN REPEAT AND SOCS BOX-

CONTAINING 18
ASB18 -1.03 TTATTGATCTCAAACACCACGT

v2HS_63971 NM_013392 NUCLEAR RECEPTOR BINDING PROTEIN 
1

NRBP1 -1.03 TTTGGTGATCTCCTCTAGAGCG

v2HS_114788 NM_015843 #N/A #N/A -1.02 AATAACAAGCTGATCCTGCGGC
v2HS_103971 NM_015565 ZINC FINGER PROTEIN 294 ZNF294 -1.02 TTTCATCAACTGTGGAATGCGC
v2HS_49323 NM_005154 UBIQUITIN SPECIFIC PEPTIDASE 8 USP8 -1.02 ATATCTCTTCCGATTATCAGCT
v2MM_38896 XM_285379 #N/A #N/A -1.02 TACTCCATTGGTCTCAAGGCCT
v2HS_94788 NM_018890 RAS-RELATED C3 BOTULINUM TOXIN 

SUBSTRATE 1 (RHO FAMILY, SMALL GTP 
BINDING PROTEIN RAC1)

RAC1 -1.02 ATTGGTCAAGTGACAGTGTCGG

v2HS_27067 NM_003684 MAP KINASE INTERACTING 
SERINE/THREONINE KINASE 1

MKNK1 -1.02 ATATCTTCAAACTTTCCTGGCA

v2HS_172375 NM_003463 PROTEIN TYROSINE PHOSPHATASE TYPE 
IVA, MEMBER 1

PTP4A1 -1.02 ATAGGCATTCCTATAATTAGCC

v2HS_48204 NM_004544 NADH DEHYDROGENASE (UBIQUINONE) 
1 ALPHA SUBCOMPLEX, 10, 42KDA

NDUFA10 -1.02 AATTCCTCTCACGCGCTGGGCG

v2HS_150240 NM_173062 CALPASTATIN CAST -1.02 TTATCCAAGGCATCATCGAGGT
v2HS_94663 NM_001184 ATAXIA TELANGIECTASIA AND RAD3 

RELATED
ATR -1.02 ATTATGAGTCAGGCGAAATGGC

v2HS_35747 NM_020423 SCY1-LIKE 3 (S. CEREVISIAE) SCYL3 -1.02 TTAGTATCTAAGCTGCTGGGCT
v2HS_49724 AB020667 U-BOX DOMAIN CONTAINING 5 UBOX5 -1.02 TTGATCCTACAGATTTCCACAT
v2HS_17018 NM_003821 RECEPTOR-INTERACTING SERINE-

THREONINE KINASE 2
RIPK2 -1.02 ATTAATAACAGGTCGATGTCCT

v2HS_132151 NM_001530 HYPOXIA-INDUCIBLE FACTOR 1, ALPHA 
SUBUNIT (BASIC HELIX-LOOP-HELIX 
TRANSCRIPTION FACTOR)

HIF1A -1.02 ATATTCATAAATTGAGCGGCCT

v2HS_170475 Z15108 PROTEIN KINASE C, ZETA PRKCZ -1.02 TTTAATGCTGTCATGCTTCCGG
v2HS_202259 NM_153827 MISSHAPEN-LIKE KINASE 1 

(ZEBRAFISH)
MINK1 -1.02 ATACAGTCCTCCTTCAGGGCGT

v2HS_32412 NM_003590 CULLIN 3 CUL3 -1.02 ATTTGTGAGAAGTCTCCTTGCC
v2HS_20814 NM_012210 TRIPARTITE MOTIF-CONTAINING 32 TRIM32 -1.02 TTCAAACATGGCACAAAGGGCT
v2HS_227810 NM_172366 F-BOX PROTEIN 16 FBXO16 -1.02 TTCTTCTTTGAGAGTCTGTCCA
v2HS_46466 NM_203444 ATP-BINDING CASSETTE, SUB-FAMILY B 

(MDR/TAP), MEMBER 9
ABCB9 -1.01 GATGACGATGCCATCAATGGCG

v2HS_78652 NM_002717 PROTEIN PHOSPHATASE 2 (FORMERLY 
2A), REGULATORY SUBUNIT B (PR 52), 
ALPHA ISOFORM

PPP2R2A -1.01 AATATTCTTCGTGGACTGGCCT

v2HS_151569 NM_002376 MAP/MICROTUBULE AFFINITY-
REGULATING KINASE 3

MARK3 -1.01 ATAGTCAAATACTTCACCTCCA

v2HS_194103 NM_025164 KIAA0999 PROTEIN KIAA0999 -1.01 ATACCCAAGCAGGTTAGTGCCA
v2HS_13084 NM_001166 BACULOVIRAL IAP REPEAT-CONTAINING 

2
BIRC2 -1.01 TAATGACAAATCATCTGATGCC

v2MM_24856 NM_146144 UBIQUITIN SPECIFIC PEPTDIASE 1 USP1 -1.01 TTACTTTCACTAGGTATGACGC
v2HS_154418 NM_017481 UBIQUILIN 3 UBQLN3 -1.01 TTTGTACTAACTAAATCTTGCA
v2HS_64705 NM_013362 ZINC FINGER PROTEIN 225 ZNF225 -1.01 TTAAGATTTGCTCTACTACGGA
v2HS_83176 NM_000154 GALACTOKINASE 1 GALK1 -1.01 TTAGAGTTGGTGATGAGCACGG
v2HS_161039 NM_015508 TCDD-INDUCIBLE POLY(ADP-RIBOSE) 

POLYMERASE
TIPARP -1.01 TATTTCTCCCAAAGAAACTGGT

v2HS_190122 BC019916 NIMA (NEVER IN MITOSIS GENE A)-
RELATED KINASE 3

NEK3 -1.01 TTAGAGAAAGACTTGGGAAGCC

v2HS_68231 NM_005491 CHROMOSOME X OPEN READING FRAME 
6

CXORF6 -1.01 TTTATTGTCAATGGAGGGACCT

v2HS_238819 NM_023034 WOLF-HIRSCHHORN SYNDROME 
CANDIDATE 1-LIKE 1

WHSC1L1 -1.01 ATTCAGCACAGATCTTGGTCGT

v2HS_150484 NM_001799 CYCLIN-DEPENDENT KINASE 7 (MO15 
HOMOLOG, XENOPUS LAEVIS, CDK-
ACTIVATING KINASE)

CDK7 -1.01 ATATTTGGATGACTTAGCTCCT

v2HS_249542 NM_006002 UBIQUITIN CARBOXYL-TERMINAL 
ESTERASE L3 (UBIQUITIN 
THIOLESTERASE)

UCHL3 -1.01 ATAGTTCTCCAGGTATCTGGCT

v2HS_86028 NM_014577 BROMODOMAIN CONTAINING 1 BRD1 -1.01 TATACCCTTGAGCTTCTAACCG
v2HS_188367 XM_098004 #N/A #N/A -1.01 AAGATTTAAGGCAAGTTCGGGC
v2HS_201586 AB011133 MICROTUBULE ASSOCIATED 

SERINE/THREONINE KINASE 3
MAST3 -1.00 TATTCCATGACCATACATAGGT

v2HS_60757 AB028980 UBIQUITIN SPECIFIC PEPTIDASE 24 USP24 -1.00 TTTAGAATTAAGGTTCTTCCCT
v2HS_271606 NM_138931 B-CELL CLL/LYMPHOMA 6 (ZINC FINGER 

PROTEIN 51)
BCL6 -1.00 TTATTCTTATATTTGTACAGCT

v2HS_135309 NM_016621 PHD FINGER PROTEIN 21A PHF21A -1.00 TTACTTATGGAATTGCTGAGCT
v2HS_115051 NM_016238 ANAPHASE PROMOTING COMPLEX 

SUBUNIT 7
ANAPC7 -1.00 TTATAGCTGGTGACTGAAGGGC
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v2HS_64544 NM_021138 TNF RECEPTOR-ASSOCIATED FACTOR 2 TRAF2 -1.00 AAGAGGATGAAGTCACGTCGGG
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